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how Dowell’s new fricuion-reducing agents 
help increase profits from fracturing and acidizing 


s visualized by inch casing in multiple tubingless completions. Slick 

ing or tubing Water and Slick Oil have made large fracturing treat- 

how extreme ments economical tor some marginal wells by permitting 

turbulence wastes pump horsepower: much of the avail- the use of lower-cost fluids. They have helped many 
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ble horsepower must be used to fight this turbulence Operators get exceptional production increases per 


Slick Wate ind Slick Oil the Dowell-devel- dollar invested. 


1-reducing agents for water, acid and oil Ask your Dowell representative how these new 

made it possible to more than double the injection friction-reducing agents can help you increase profits 

rate with the same horsepower. In other cases, a given from well stimulation. Dowell services and products 
njection rate has been achieved with only one pump are offered from more than 150 offices and stations 
instead of three. In still other cases, these agents have in the United States, Canada, Venezuela, Argentina, 
ved the cost of pulling tubing. High-injection-rate Germany, France and the Sahara area. Dowell, Tulsa 


} 


treatments have been performed down strings of 2%- 1. Oklahoma. 
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QUICK LOOK at this issue 


To help you put first things first, scan these time- 
saving digests, checking those you want to read first. 


[| What’s troubling the independent producer 
. - « Here, for the first time, is a composite report 
on studies made by IPAA and TIPRO to determine the 
economic status of the U.S. oil and gas industry—plus 
an in-depth look at the action independents are taking 


on factors affecting their economic position. Be sure to 
read the new Wortp Ot! feature, “An Interpretive Look 
Page 37 


at What’s Happening,” starting on 


Iran have dictated the use of mud densities ranging from 


High mud weight presents unusual problems 


« « « Drilling conditions in the Agha Jari field in 


18-22 pounds per gallon. This weight was necessary to 
combat extremely high-pressure water flow encountered 
in the Lower Fars formation. This article discusses in 
detail the mud program used to overcome this watet 
influx condition Page 45 
[| 99.6% pentanes-plus recovery obtained with 

short cycle adsorption . . . A new type short 


cycle hydrocarbon recovery unit recently installed by 
Continental Oil Company in South Texas utilizes acti- 
an adsorbant material and a combina- 


high 


pentane-plus recovery is from a gas stream with a gas- 


vated carbon as 


tion hot gas-steam regeneration system. The 
oline content of only 0.100 GPM. For details of this new 


field gas handling facility, see Page 48 


[ 


erators in a unit plan can be determined, net oil sand 


How to determine equity percentages in unit 
operations .. . Before equity percentages of op- 
must be determined by use of isopach maps. ‘This task, 
often difficult and complicated because of overlapping 
water tables and faulting, can be simplified by using the 
practical methods and examples given in this article. ‘The 
accurate results and are 


time-saving techniques give 


involving many small 


See Page 52 


particularly applicable in areas 


properties 


|_| How new foaming agents are aiding air/gas 
drilling . . . Foaming agents have been developed 
lor effective use in the high velox ity all and vas streams 


in the presence of a wide range of contaminants. Use of 
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QUICK LOOK continued 





foaming agents has been extended to completion of new 
wells and workover of existing wells to allow maximum 


productivity. The theory of such use is developed and 


described in the article beginning on Page 57 


1 How lithologic zoning of dolomites helps find 
oil .. . Dolomites tend to occur in two distinct types 

a very fine, impermeable type, the second a porous, 
pr rmeable facies. Reservoir characteristics of the second 
type are strongly improved by acidizing. The first type 
commonly serves as a cap rock for the second. Leached 
yones mappable at the outcrop may correlate in the sub- 
surface with reservoir horizons. Better lithologic descrip- 
tions, both of cores and outcrop samples would aid greatly 


in the search for oil and gas in carbonate rocks. . Page 63 


[| Reef fever spreads into East Texas... Ihe 
James lime play, now extended into five counties, is 
proving attractive to operators who are willing to cast 
aside earlier concepts of the area. Lease prices are favor- 
ible and farmouts available. For complete details on this 


promising reef play, turn to Page 68 


Charts simplify sucker rod analysis . . . Basi 
[ | equations used in sucker rod analysis calculations 
have been conveniently set up in graphical form. The 
four charts provided will speed the solution of many rod 
pumping problems. Since material of this type is not 
available in current literature, the charts will be a valu- 


able addition to the field notebook. See . Page 70 


Niobrara discoveries enhancing northwest 

Colorado prospects ... [his rather remote area 
has been in an essentially dormant status in recent years 
despite the mapping of old surface structures, many of 
which have been proven for oil and gas production. Re- 
cent extensions show that oil reserves in fractured shales 
in the Niobrara formation are greater than previously 
Wasatch, Dakota, Morrison, 
Weber horizons are all prospective in this interesting 


area Page 80 


thought Entrada, and 


How to meet today’s economic challenge .. . 
[| The petroleum industry is entering a new era of 
intense competition. The geologists, petroleum engineers 
and drilling contractors flexible enough to adjust will 
survive. Those who don’t adjust will be replaced. This 
is the candid appraisal of a top industry leader, who ex- 
and how 


Page 89 


plains the challenge presented by the new era 


to meet that challenge, starting on 


“An interpretive look at What’s Happening,” starting on Page 37, launches a 
new regular reader service feature in which major petroleum industry issues 


will be analyzed. 


In providing this new editorial feature, WorLp Ot! offers a completely different 
and timely presentation designed to keep readers abreast of what is happening 


and what it means. 


“Engineering Series on Small Diameter Well Completions,” starting with the 
August | issue, will mark the beginning of the oil and gas industry’s first com- 


plete how-to-do-it manual on this important subject. 


Advance response indicates the new series will be one of the most valuable 


technical services Wortp Or. has provided the industry. 
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Oil Industry In Brief 


Here are the latest industry trends, 
revealed by WORLD OIL and industry 
research. 


Demand down slightly. Demand for all 
oils was down 1 percent in May, com- 
pared with same '60 period. Total de- 
mand was off 0.7 percent during first 
five months of '6l .. . See Page ll. 





Production up. U.S. crude production 
averaged 7,059,000 barrels daily in 
May, up 3.l percent over same ‘60 
period. Natural gas liquids production 
was up 5.9 percent .. . See Page ll. 





Imports up. Averaging 1.82 million 
barrels daily in May, total imports 
were up 10.3 percent (170,000 bpd) over 
May of '60 .. . See Page ll. 


Stocks excessive. All oils in storage 
totaled 796.7 million barrels at May's 
end, up 20 million barrels or 2.6 per-= 
cent over same ‘60 date .. . See 
Page ll. 








Enrollment drops. In four years, en- 
rollment of petroleum engineers at 23 
schools fell 65 percent—from 4,877 
in 1957 to 1,713 last year... See 
Page 7. 





Salaries vary. Engineers who entered 
petroleum industry in 1944 or after 
are earning from $100 to $950 less than 
all-industry average. Those who en- 
tered before 1944 are earning $1,525 
to $2,800 more than the average... 
See Page 7. 





Gas wells increase. 414 new gas wells 
were completed during May, compared 
with 357 in 1956. Total for first five 
months was up 24.4 percent over same 
"60 period .. . See Page 15. 














Olin Culberson, Texas Railroad 
Commissioner, Is Dead at 74 


Olin Culberson, 74-year-old Texas Railroad Commis- 
sioner and champion of the cause of the Texas inde- 
pendent oil and gas producer, died from a heart ailment 
June 22 at Austin. 

In serving the state for 20 years on the Commission, 
Culberson considered the elimination of gas flaring one 
of his greatest achievements. Credited with having led 
the attack against the flaring of natural gas, he had long 
fought any waste of Texas natural resources. It was his 
proposal, eventually upheld by the Texas Supreme 
Court, that required oil wells to be shut down until 


operators put the casinghead gas to beneficial use. 

Gov. Price Daniel was scheduled to appoint Culber- 
son’s successor, whose selection will remain. effective 
until the next general election in November, 1962. Then, 
the successful candidate for the post will serve out the 
remaining two years of Culberson’s six-year term, to 
which he was reelected in 1958. 
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“Oil has many new frontiers to cross. In the researcher’s test tubes and 
on the drawing boards we foresee a myriad of oil and chemical products 
still to be developed. New combinations of oil derivatives with materials 
outside of our oil stream widen the horizon.” 

—Leo D. Welch, Chairman of 


Standard Oil Company (New J a 
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Looking Ahead JULY 1961 


Another offshore lease sale may be held next Spring . . . Assistant Di- 
rector James P. Beirne reports Bureau of Land Management may call for nomi- 
nations within next three months—-in response to industry interest in another sale. 








Transaction will include federal mineral leases off Texas and Louisiana coasts. The 
last federal lease sale, held in February 1960, brought $282 million. To date, there 





are 853 active leases in 4.5 million offshore acres under federal jurisdiction. 





Look for more equipment leasing . . . Petroleum equipment leasing companies 
are increasing at a rapid rate. Value of equipment leased in 1960: $38.7 million 
to oil companies—$8.4 million to natural gas producers and distributors. 
Leasing plans now include everything from complete petrochemical and gasoline 
plants to pipe lines and wellhead equipment. One new leasing firm has just an- 





nounced a casing and tubular goods leasing plan. Reason: analysis of earnings 





resulting from casing and tubular goods investment indicates an average of 4 per- 
cent per year after taxes over 15 years. If funds now used to purchase pipe were 
freed to finance more exploratory and development drilling, the operator can real- 
ize a far greater after-tax return than 4 percent rate. 


Petroleum engineer shortage by ‘63? . . . Much has been said lately about 
impending shortage of petroleum engineers. In latest report, the American Society 
for Engineering Education confirmed predictions with these rather startling sta- 
tistics, based on a survey of 23 engineering schools: 
® Only 1,713 undergraduate petroleum engineering students were enrolled during 

1960—down 30 percent from 1956, and 65 percent from 1957 peak of 4,877. 
® Freshmen enrolled last year totaled only 292—down 37 percent from 461 en- 
rolled in 1959 and 76 percent from 1957 total of 1,215. About 50 percent of 
freshmen get degrees. 
Question: where is industry going to get average of* 550 petroleum engineering 





craduates it has been hiring since 1945 when 1963 and 1964 arrive? 





How petroleum engineers’ salaries compare with other industries . . . 
Engineers who entered the petroleum industry in 1944 or after are receiving less 
than all-industry median. Those who started before 1944 are getting more than 
the median. So states Engineering Practices Newsletter. 

Median annual salaries of petroleum engineers vs. all-industry median, for those 
who entered the oil industry in: 


1960—$6.250 vs. $6.350 1944-46—$10,650 vs. $11,250 
1955—$7.525 vs. $8.200 1930-34—-$14.100 ws. $12,515 
1950—$9,025 vs. $9,975 1924 and before—$15,750 vs. $12,950 


Louisiana answers TIPRO charges . . « still smarting from recent TIPRO com- 
ments that only Texas, Kansas and Oklahoma prorate production according to 
market demand (See Page 37), Louisiana Conservation Commissioner James 
Gill reduced these statistics during June demand hearing: 

@ While Louisiana’s share of U.S. crude reserves increased 6.4 percent, from 8.7 
percent to 15.1 percent between 1950 and 1960, the State's share of U.S. pro- 
duction increased only 3.7 percent, from 10.3.percent to 14 percent. 

@ Last year, Louisiana’s crude reserves increased nearly 125 million barrels while 





national total dropped 106 million barrels—in 1959, Louisiana accounted for 





51.8 percent of U.S. crude reserve increase—In 1958, it was 79 percent. 
Gill punctuated his statistics with a sharp cut in Louisiana crude production for 
July and August, setting base at 30 percent of March 1953 production rate. 
Result: net production drop of nearly 50,000 barrels per day, lowering total con- 





siderably under June rate of about 1 million barrels per day. 
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Good Wells Make Good News 





Gas Wells That Have Been Improved By Dowell Fracturing 








July, 1961 
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In line with the increasing interest in wells aS a major source of income, 
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here is a report on four successful fracture treatments. 


© Dimmit County, South Texas (New Gas Well) Perforations were into the 


T 2 D ns AnntiAr mann oo ~ 1ONN, 7917 = m oe ame - ne 
Navarro-Escondido sand from 1204 to 1211 feet. The operator wanted a low- 





. 7 A man 4 } + 145 sma hhinog +n a +n m) > ) yr Ansa 
cost job and wanted to reduce swabbing to a minimum. Frac Acid treatment, 
Wain = ) ya 17 1a , sA +A >, nae & ; ly ie 2K LP ys ‘ > 145 sn 
using 5000 gallons gelled acid, 20 pounds Slick Water* friction-reducing 
. af) A } 7 


‘ rent 7 Z0( } WMnae JQ mach agy | waa yf »man hr Tinwal] Tn st antf _ 
agent and vVVUU pounds <U-4U mesn sand, was perrormed Dy vowelli. injection 


s wae loh y } wr Q Y)) a D ayn ‘ mA ¢ sn aaan ee INN 4 TAL « Py 
rate was 12 bpm down annulus. Potential was increased from 100 to 1000 mcfd. 








® Eddy County, New Mexico (0ld Gas Well) Production was 1000 mefd from 














the Atoka sand through perforations from 9052 to 9069 feet. Dowell frac- 
tured using 8500 pounds sand followed by 450 pounds 12-20 walnut shells. 
Fracturing fluid was a mixture of refined oil and 36° API crude. Injectio1 
was down casing, 12.5 bpm at 4900 psi. Production increased to 6000 mcfd 


YU 
an ~ / arralea > A . $ ‘ +} —Te) ~ as A+} ‘ aly a 9AaNN ai r Luar. Nh 
and 54 barrels I aistil ate through a 11/64th choke at 2900 psi flowing 
Ss Ss Sees eS : Lit yus! : == Za & 








pressure. 


@ Warren County, Pennsylvania (Wildcat Gas Well) This was the first 
attempt to fracture the Medina sand in this area and at this depth (5943 
feet). A core was sent to Dowell's Tulsa laboratory for testing. As a 
result, a Waterfrac treatment was designed using sand and aluminum pellets 


as propping agents. Abrasijet* abrasive jetting service was used to notch 





the casing before fracturing. Pay was fractured using 11,950 gallons 





gelled water, 12,000 pounds 20-40 mesh sand and 300 pounds 12-16 mesh 
aluminum pellets at an injection rate of 26 bpm. After treatment, well 
tested 975 mcfd. I 


® Carson County, Texas Panhandle (New Gas Well) This well was com- 
pleted into the Dolomite through three sets of perforations between 2904 l 
and 2948 feet. Other wells in this area, fractured with crude or refined \ 
oil, have tested 5000 mcfd maximum. Dowell used Waterfrac service to 
fracture this well as follows: 250-gallon spearhead of Silicate Control e 
Acid, water flush, 10,000 gallons gelled water with 50,000 pounds sand, 
250 gallons diverting agent, 250 gallons Silicate Control Acid, 10,000 e 
gallons gelled water with 50,000 pounds sand. Well kicked off naturally 
and tested 18,000 mefd. } 








Let a Dowell engineer help you select the treatment best suited to your needs. 

The Frac Guide* and Dowell'’s new electronic computing service are available 

to you at no extra cost. Dowell services and products are offered in North ' 

and South America, Europe, North Africa and Iran. Dowell, Tulsa 14, Oklahoma. ' 
*DOWELL SERVICE MARK 
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DIVISION OF THE DOW CHEMICAL COMPANY 


a question 
of ethics 


A RECENT DEVELOPMENT indicates that federal gov- 
ernment influence may be expanded to envelop U.S. 
business even further. 

Insofar as the petroleum industry is concerned, fed- 
eral control already exists in areas such as imports 
and natural gas prices at the wellhead. ‘Too, it is not 
inconceivable that the federa! government will dictate 
to fuel consumers the type of fuel they may use. 

And now, a further step. Commerce Secretary 
Hodges is leading a government attempt to write a 
new code of business ethics. 

Evidently, the government assumes that business and 
industry are policing 
Washington has elected to move into the picture. 


incapable of themselves. So 

Certainly, no one has any objections to improving 
ethics at any time. And it may be that the time has 
come for a reappraisal of business ethics. The recent 
electrical manufacturing cases which ended with vari- 
ous sentences imposed on some top executives did jolt 
the nation. 

At a recent gathering, Harvard Business School 
ilumni discussed business ethics, but a code aired there 
would put the burden on individual executives. What 
the federal government intends to do about placing 
the burden has not been made clear. 

Commerce Secretary Hodges not only has a new 
advisory panel of 26, led by a steering committee of 
businessmen, but also he has asked other government 
igencies to join in this effort to set up a_ business 
ethics code which likely will have a wider scope than 
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the codes established long ago by the U.S. Chamber 
of Commerce and the National Association of Manu- 
facturers. 

As long as this government effort to spruce up 
ethics is guided by representatives of U.S. business and 
industry, there can be no complaint. 

But this action points up another need: a code of 
ethics to be drawn up by business and industry for the 
federal government concerning their mutual relations. 
Because the list of these mutual relations, under present 
federal government philosophy, are increasing. 


to help you 
keep pace 


To SUPPLEMENT Wor_p Otv’s editorial program, 
which is designed to provide readers with the latest 
and most useful technical operating information avail- 
able in exploration, drilling and production, a new 
monthly reader service feature has been added. It 
begins in this issue on Page 37. 

This addition, titled ‘An Interpretive Look at 
What’s Happening,” is aimed at helping busy readers 
keep pace with major developments affecting the pe- 
troleum industry and to furnish an interpretive look 
at what these developments mean. 

Subject of the first presentation is “What’s troubling 
the independent producer.” Reading this month’s fea- 
ture will renew or broaden your acquaintance with 
many of the critical issues facing the domestic produc- 
ing industry, bring you up to date on what is happen- 
ing in this phase of the industry, and give you an 
indication of what lies ahead. 








NEW 


Face-Seal 


Seals 
instantly, is 
non-plugging 


NEW 


Differential 
Lock 


Locks bypass 
valve closed; 
unlocks when 
tubing is 
picked up 


NEW 


Integral 
Hold-Down 


Holds packer 
down, but does 
not interfere 
with use of 
bypass valve 


Proven 
3-Element 
Packing 
System 


Dependable 
Rocker-type 
Slips 


NEW 


Automatic 
Bottom 


Locks slips 

in retracted 
position when 
tubing is 
picked up 
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THE BAKER 


M@ D Ei] ae Foe 


DOUBLE-GRIP RETRIEVABLE 
CASING PACKER 


A long-stroke (30) packer with simple one-turn right 

















control-pin setting, automatic bottom and hold-down... for 


combination acidizing, fracturing and production operations. 


Now Baker brings new convenience, new reliability, to the 


familiar long-stroke production packer with hold-down. 


This results from a new design concept that moves the hold-down 
from the tubing to the packer, placing it below the bypass valve. 
This restores surface control of the bypass valve for pressure 
equalization, eliminates button dulling, and provides dependable 
release of the hold-down. 

And, back of the Model “R”’ is the Baker service organization. 
Domestically, 62 Baker field-service warehouses stand ready to 


supply packers, parts and repair service. Ask one of the 400 Baker 


servicemen to give you the complete story on both the Double-Grip 


and Single-Grip (no hold-down) versions of the Model “R” Packer. 


HERE'S HOW THE NEW DESIGN CONCEPT WORKS... 


(1) Note that the Bypass Area 
through the packer is coinpletely 
isolated from the packer mandrel 
and tubing. Pressure surges in the 
tubing cannot dull buttons while 
running in or retrieving. Solids in 
tubing fluid cannot compact behind 
buttons and prevent retraction. 


(2) Note that the Hold-Down is a 


part of the packer, not attached to 
the mandrel...leaving the bypass 
valve free for instant pressure 
equalization. 


(3) Note that a Differential Lock 
holds the bypass valve closed 
without requiring high set-down 
weights.:.yet can be instantly re- 
leased by picking up on the tubing. 


The new concept 
} in long-stroke 
packers is 
fully explained 
in Bulletin 385. 
» Write: Baker 
Oil Tools, Inc., 
Tia P.O. Box 2274 
- | Terminal Annex, 
y ry Los Angeles 54, 
California 
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THE CHANGING PANORAMA 





Large supplies threaten oil situation 


Markets reflect abundance of crude oil and refined prod- 
ucts, and some prices are weak. High production and im- 
ports encourage excessive refinery runs. Stocks increase 
Sharply in May, and are at relatively high levels 


By WORLD OIL Staff 


[HE INDUSTRY'S SITUATION at the 
middle of June remained stable. But 
some storm signals were flying. Sup- 


plies of oils were abundant and de- 


mand continued to lag. Stocks of 
crude and products were quite ample, 
if not excessive. Production of crude 
and natural gas liquids remained rela- 
tively high, as did imports of crude 
and products. Refinery runs of crude 
were up from the previous month and 
Irom a yeal 


avO 


Markets for petroleum products re- 
flected the abundant supplies, and 
prices were only steady at best. Weak- 
ness of gasoline prices in some regions 
was being watched with some misgiv- 
ings. 
Demand. Total demand for all oils 
was | percent less in May 1961 than 
in May 1960. This 


continuance of earlier trends. For the 


decrease was a 


Petroleum Trends... 
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first five months of 1961 the total de- 
mand was off 0.7 percent. 

Gasoline demand in May 1961 was 
0.6 percent larger than in May 1960, 
and for the first 5 months of 1961 it 
was up 1.5 percent. Distillate fuel oil 
demand was up 6.3 percent in May 
but up only 0.9 percent for the first 
five months. Kerosine demand was up 
sharply, by 26.7 percent, in May, but 
the gain for the first five months was 
a smaller 8.8 percent. Residual fuel 


TOTAL OIL IMPORTS 


Milhons of Barrels Daily 





JFMAMI SAS OND 


RESIDUAL STOCKS 


Millions of Barrels End of Month 





JFMAMI SAS OND 


1 





GEOLOGISTS... 





GEOPHYSICISTS 


You are invited to write for GSI’s 
new Facilities and Services Brochure 








th i Ss AVERAGE 


RECORDING 
DISTANCE 
90,000 FEET 





12-page 














brochure 


briefly describes GSI's facilities for: 


° Refraction Surveys e Offshore Surveys 
Single Ship 
* Gravity-Magnetics 


Seismic Underwater Explorer 


e Data Processing Underwater Gravity 


¢ Theoretical and Applied Research 


GeEopHyYsSICcCAL SeErRvVicE Inc. 


A TEXAS INSTRUMENTS COMPANY 
SOO EXCHANGE BANK BLOG ® BaL_ tL AS 36. TFrexzae 








12 For more data on advertised products, use cards, last page WORLD OIL JULY 1961 
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U.S. Petroleum Demand and Supply (Thous. Bbls. Daily) 


























May January-May 
April | 
ITEM 1961 1960 % Diff. 1961 1961 | 1960 YJ Diff. 
DEMAND 
All Oils, Total Demand 8,788 | 8,873 1.0 9,860 10,072 | 10,139 0.7 
Domestic Demand 8,618 8,662 0.5 9,695 9,904 9,930 | 0.3 
Export Demand 170 211 19.4 165 168 | 208 | 19.2 
Gasoline, Total Demand 4,264 4,238 + 0.6 4,332 4,046 | 3,986 | 1.5 
Distillate, Total Demand 1,428 1,343 + 6.3 1,816 2,237 | 2,217 | + 0.9 
Kerosine, Total Demand 256 202 26.7 355 421 | 387 + 8.8 
Residual, Total Demand 1,381 1,346 + 2.6 1,572 1,698 1,793 5.3 
Other Oils, Total Demand 1,459 1,744 16.3 1,785 1,670 | 1,756 | 4.9 
CHANGE IN STOCKS 
All Oils, Change in Stocks + 1,045 +526 +70 +96 | 213 
NEW SUPPLY 
lotal New Supply 9,833 9,399 4.6 9,930 | 10,195 9,926 | 2.7 
Domestic Production, Total 8,009 7,745 3.4 8,217 8,240 | 8,035 | 2.6 
Crude Oil 7,059 6,848 3.1 7,232 7,400 | 7,096 | 2.2 
Natural Gas Liquids 950 897 5.9 985 987 | 939 | 5.1 
Imports, Total 1,824 1,654 +10.3 1,713 1,955 1,891 | 3.4 
Refined Products 737 668 +10.3 834 923 890 | 3.7 
Crude Oil, Total 1,087 986 +10.2 879 1,032 1,001 3.1 
Crude, East of California 765 717 + 6.7 637 750 748 0.3 
CRUDE RUNS 
Crude Runs to Stills 8,020 7,963 + 0.7 7,802 8,144 8,037 1.3 
Domestic Crude 7,051 6.904 + 2.1 6,856 7,138 7.052 1.2 
Foreign 969 1,059 8.5 946 1,006 985 2.1 
U.S. Stocks of Oils (Million Bbls. at End of Month) 
TOTAL IN U.S. EAST OF CALIFORNIA 
May May April May May April 
KIND OF OI 1961 1960 % Diff. 1961 1961 1960 J Diff. 1961 
All Oils 796.7 776.7 2.6 764.3 
Crude Oil 257.3 261.3 1.5 251.7 227.7 227.8 221.1 
Natural Gas Liquids 35.0 26.4 +32.6 25.0 
Gasoline 210.5 210.5 215.2 183.9 177.9 + 3.4 191.4 
Distillate Fuel Oil 94.5 95.5 1.1 84.4 82.2 83.6 1.7 72.6 
Kerosine 27.7 24.2 14.5 26.5 26.2 22.9 +14.4 24.8 
Residual Fuel 44.7 39.6 12.9 41.5 28.6 26.9 + 6.3 27.8 
Other Products 127.0 119.2 6.5 120.0 
U.S. Crude Oil Production, by States (Thous. Bbls.) 
Daily Average for Month Total, January-May 
May May April 
STATE or DISTRICI 1961 1960 % Diff. 1961 1961 1960 % Diff. 
Alabama 19.3 21.9 11.9 | 19.3 2,983 2,731 9.2 
Arkansas 81.6 83.4 2.21 73 12,508 11,909 5.0 
California 824.5 835.2 1.3 827.7 124,958 126,375 1.9 
Colorado 129.5 127.9 om 131.7 19,836 19 446 2.0 
Florida 1.1 1.0 10.0 1.1 163 167 2.4 
Illinois 212.1 214.0 0.9 211.0 32,297 32,643 2 
Indiana 30.4 31.3 2.9 30.6 4,712 | 4,826 2.4 
Kansas 310.0 308.1 ' 0.6 315.4 47,274 46,875 0.9 
Kentucky 50.1 60.6 17.3 51.0 7.780 9.169 15.2 
Louisiana 1,159.1 1,033.7 + 12.1 1,150.0 173,437 163,186 6.3 
North 110.3 27.6 13.6 109.1 18,440 18,787 1.9 
South 1,048.8 906.1 15.7 | 1,040.9 154,997 144,399 + a 
Michigan 53.0 32.6 62.6 53.0 8,090 5,407 } 49.6 
Mississippi 150.2 144.9 3.7 | 151.5 22,602 21,606 + 4.6 
Mo.-So. Dak.-Tenn. 0.7 1.4 50.0 0.7 139 143 2.8 
Montana 82.0 vy ee 5.5 81.8 12,436 12,418 : 0.1 
Nebraska 67.0 65.2 2.8 67.8 10,366 9,607 + 7.9 
Nev.-Wash.-Alaska-Ariz. 14.8 0.5 2,860.0 12.9 1,648 106 + 1,454.7 
New Mexico 311.9 288.2 8.2 307.5 46,266 45,219 + 2.3 
Southeast 276.8 244.6 13.2 272.8 40,196 38,197 5.2 
Northwest 35.1 43.6 19.5 34.7 6,070 7,022 13.6 
New York-Pennsylvania 20.5 22.6 9.3 20.8 3,068 3,360 8.7 
North Dakota 52.8 54.3 2.8 62.1 9,353 8,363 11.8 
Ohio 12.5 13.2 5.3 | 12.1 1,966 2,083 5.6 
Oklahoma 528.5 523.7 0.9 544.5 81,689 82,347 0.8 
lexas 2,459.3 | 2,449.5 0.4 | 2,624.9 395,870 | 400,888 1.3 
Dist. 1: South Central 46.3 42.9 7.9 47.6 7,060 | 6,683 | 5.6 
Dist. 2: Middle Gulf 106.3 106.1 0.2 118.0 17,520 18,112 3.3 
Dist. 3: Upper Gulf 337.9 344.4 1.9 351.3 53,881 55,465 2.9 
Dist. 4: Lower Gulf-S.W. 181.4 176.5 2.8 198.1 29,302 29,349 0.2 
Dist. 5: East Central 26.8 26.5 1.1 28.5 4,219 14,221 70.3 
Dist. 6: Northeast 237.5 228.1 4.1 261.1 38,796 38,736 0.2 
Dist. 7-B: North Central 120.9 121.5 0.5 130.7 19,348 19,926 2.9 
Dist. 7-C: West Central 112.3 117.0 4.0 120.2 18,032 | 19,165 5.9 
Dist. 8: West 992.7 951.0 4.4 | 1,068.8 161,206 159,903 0.8 
Dist. 9: North 194.3 195.1 0.4 | 194.4 29,502 29,565 0.2 
Dist. 10: Panhandle 102.9 107.9 4.6 106.2 15,865 | 16,541 4.1 
Utah 88.0 101.4 13.2 81.6 14,187 16,295 12.9 
Virginia 0.1 | 2 3 33.3 
West Virginia 6.7 6.2 8.1 6.7 1,003 914 9.7 
Wyoming 393.3 349.6 12.5 387.4 60,532 52,445 15.4 
Total United States 7,058.9 6,848.2 + 3.1 7,232.4 | 1,095,165 | 1,078,531 1.5 








Sources for above 3 tables: Bureau of Mines monthly reports except last two months based on 
API and B. of M. weekly reports and WORLD OIL estimates and Texas districts from API. 
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oil demand 2.6 percent in 
May but was off 5.3 percent for the 
first five months. 


was up 


New Supply. New supply of petro- 
leum in May 1961 was larger than 
desirable, in view of the lagging de- 
mand. May always is a month of sea- 
sonally low demand, and a seasonal 
curtailment of supply traditionally is 
in order. But new supply provided in 
May this year was only slightly less 
than that in April, and it far exceeded 
new supply of May 1960, having been 
134,000 barrels per day or 4.6 percent 
greater. All sources of supply provided 
substantially more oils than last year. 
Domestic crude production was up 
211,000 bpd or 3.1 percent in aver- 
aging 7,059,000 bpd in May. Produc- 
tion of 950,000 bpd of natural gas 
liquids was an increase of 53,000 bpd 
or 5.9 percent. 

Total imports of 1,824,000 bpd 
were 170,000 barrels or 10.3 percent 
above May last year. Crude imports 
were up 101,000 bpd or 10.2 percent, 
and product imports rose 69,000 bar- 
rels or 10.3 percent. 

Crude runs to stills were at high 
levels in May, in response to the large 
new supplies of crude coming on to 
the market. The refinery runs aver- 
aged 8,020,000 bpd, up 218,000 bar- 
rels or 2.8 percent from April and 
May last 


97,000 bpd or 0.7 percent. 


higher than in year by 


Stocks. Stocks of crude oil and most 


refined products increased  substan- 
tially in May, with new supplies ex- 
light. 
Total stocks of all oils were increased 


32 400.000 


cessive and demand relatively 


by the large amount of 
barrels, an average of 1,045,000 bar- 
rels daily. This was twice the volume 
of 526,000 bpd added to stocks in 
May of last year. 

The total of 796.7 million barrels of 
all oils in storage at the end of May 
1961 2.6 


percent 


was 20 million barrels o1 


more than stocks May 31, 
1960. The increase has been in natu- 


ral gas liquids, kerosine, residual fuel 


oil, and various other products. Stocks 
of crude were several million barrels 


lower than a year ago, and distillate 


fuel oil stocks were down a million 


barrels. while gasoline inventories 


were the same. 
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Ave profits 
JOUng 
out of style 





? 


\. 





| n a competitive economy the customer is always king, because in such an economy 
he has a free choice of product. Competition for the king’s favor frequently results 
in a rat race to give more and more for less and less. This eventually results in 
operations without profit—business suicide. Business, unlike government, cannot 
go back to the customer and tax him to make up a deficit. Business cannot delude the 
customer into thinking he is getting something for nothing. 


To stay alive—to make a profit—in today’s fierce competition a successful business 
must figure out how to make and sell more products at less cost and still serve 
customers better. Oil companies have been integrating and streamlining operations 
as a part of their over-all effort to continue to make a profit. Baroid has done 
the same thing in unifying their operations. Such steps, when properly done, result 
in more efficiency and a reprieve from the threat of profitless operations. Continued 
attacks upon the profit system could result in abandonment of the research and 


development programs that give us tomorrow’s benefits, and abandonment, 


by default, of the free enterprise system. 


W. 

e are all buyers just as we are sellers and if we try to get too much for too 
little we may suffer the fate of the farmer who tried to feed his cows colored 
sawdust—about the time he got them accustomed to the diet, they died... If 
you like your way of life and the tried and true American System—never let 





profit go out of style! 


2 Cor YRIGHT 1961 BAROID DIVISION NATIONAL LEAD COMPANY 


yey ; i BAROID DIVISION NATIONAL LEAD COMPANY 
[| | MAIN OFFICE: P. O. BOX 1675, HOUSTON 1, TEXAS 


BAROID—Still Pioneering Drilling Mud Research + Engineering + Marketing 
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New look in drilling activity 


FivE YEARS have completely trans- 


formed U.S. oil and gas industry ac- 


tivity. May 1956 set a new record fon 
drilling operations: an average of 164 
vells were completed daily lootage 
drilled averaged 661,670 feet per 
day—rigs operating totaled 5,019 at 


month’s end 
Here is the new look for May 1961, 
vith 


1956: 


the percentage change from 


New well completions averaged 114 


per day, down 50 wells daily or 30.6 
percent. 

A total of 
pletions were reported last May, com- 


+14 new gas well com- 


pared with 35/7 five years earlier. 
During the first five months of this 
year, new gas well completions were 
up 24.4 percent over the same 1960 


period 
183,870 


feet per day, down 177,800 feet per 


Footage drilled averaged 


} ~ 


day or 2/ percent. 


Operating rigs totaled 3,336 on 


May 31, down 1,683 rigs or 33.5 per- 


cent from the same 1956 date. 
With one less day to drill during 
the of 1961, 


well completions were down 6.5 per- 


first five months new 


cent from 1960 and 28 
1956 


lion feet, down 6.5 percent from 1960 


percent from 


footage drilled totaled 74 mil- 


and 25.4 percent from the same 1956 


period. 


U.S. Drilling Activity in May and First Five Months, 1961 























rOTAL NEW WELLS COMPLETED WILDCATS COMPLETED 
May January-May May tActive 
Jan.- Rigs 
Ser- rotal rotal Total Total Total) May End of 
STATE or DISTRICT Oil Dist Gas Dry vice Wells Footage Wells Footage Oil Dist. | Gas Dry Wells) Total Month 
Alabama 1 1 4,058 16 169,335 1 1 4 5 
Alaska 4 1 5 56,6087 16 177,085 2 10 
Arizona l 2 3 4,964 8 16,312 2 2 5 3 
Arkansas 14 4 22 40 148,201 210 784,572 1 11 12 38 31 
California 77 10 34 2 123 565,221 666 | 2,865,531 25 25 106 123 
Colorado 4 5 33 42 231,423 218 | 1,047,776 1 1 19 21 117 34 
Illinois 36 57 93 201,297 631 | 1,366,126 1 19 20 170 225 
Indiana 9 2 31 42 64,171 300 473,591 1 16 17 78 85 
Kansas 181 37 172 22 412 | 1,473,941 1,927 | 6,895,286 11 1 42 54 290 236 
Kentucky 55 22 71 148 113,987 896 | 652,733 1 5 6 24 145 
Louisiana 118 27 40 118 303 | 2,151,097 1,376 |10,738,863 l + 52 57 189 331 
N ’ ) } 167 560 $O8 1.676.791 27 S| 69 
S t ; 64 160 683 537 S78 9 062,072 2a 26 10S 62 
*(,; Me s ; 29 JOS 434 204 2,090,038 3 62 
Michigan 18 5 2 55 176,089 258 | 862,753 15 15 98 11¢ 
Mississippi 25 4 24 53 520,578 210 | 2,127,301 1 12 13 56 73 
Missouri 3 | 5,145 3 
Montana 2 1 18 31 178,038 172 | 934,958 1 1 14 16 73 24 
Nebraska 48 54 102 454,378 411 | 1,868,349 5 40 45 180 18 
New Mexico 94 21 43 2 160 741,424 731 | 3,763,703 1 22 23 107 120 
Southeast f 4 90 151,835 138 | 2,309,019 ) ) 87 S4 
r ) 70 ISG 589 293 1,454,684 rj S 20 {6 
New York 15 3 3 7 28 43,925 140 219,625 25 
North Dakota 6 10 16 89,272 86 518,689 5 5 20 10 
Ohio 37 5 13 55 139,648 367 912,124 3 3 19 93 
Oklahoma 173 12 30 101 22 338 | 1,229,491 1,905 | 7,203,540 5 1 4 18 28 165 468 
Pennsylvania il 5 10 34 90,407 223 | 617,215 1 3 4 16 55 
South Dakota 1 1 5,158 3 14,681 1 1 3 1 
rennessee y 6 8 5,667 35 20,576 1 1 2 14 10 
lexas 671 7 160 395 28 1,261 | 5,572,440 5,761 |26,042,085 12 12 220 244 1,220 907 
S ( x 76 a 598 311 924,520 2 ai 24 O09 Ss 
2: Midd ( 20 6 417.814 309 | 2,124,385 ri Ss 25 0 70 
Up] t , 444,104 204 427,742 4 4 v4 S 
*Gulf of Me 486 1 | $1,134 { 2 
Lower G S.\\ 19 2 j 5 740,988 ms: | 2,997,497 238 29 26 4 
i: E Cer l j 2 ae) 80,228 86 | 547,560 17 j 50 24 
6: Northeast 67 j 149,814 | 335 | 1,733,213 S s 50 72 
7-B: N Ce 7 } 7 162 168,096 | 784 ‘ 1.486 ; 38 12 236 19 
7-C: West Ce } 16 208.640 267 ee 71,892 2 2 } 46 50 
RQ. We 6 9 2 y 206 1.173.298 093 6,012,904 t 24 2Y | (2 LSo 
4; Nor } } 232 577,204 92 | 2,5 972 20 23 | 25 2 
0: Pa 96 110,65 197 | 2,178,314 79 
Utah 7 + 12 23 137,843 99 589,710 1 9 10 38 24 
Washington 8 33,488 6 I 
West Virginia 26 47 12 85 218,070 419 | 1,056,906 127 
Wyoming 36 34 74 372,724 359 | 1,926,543 24 | 24 121 34 
Others 5 5 18,931 16 | 91,523 1 1 il 5 
otal U.S., | } 
May, 1961 1,678 16 414 | 1,310 93 3,541 |15,009,130 17,470 |73,996,124 40 1 28 580 649 3,170 3,336 
April, 1961 628 28 66 74 OS 504 5,006 970 } 24 6 5 602 645 | 5] 
May, 1960 2 038 72 75 600 ) 1.176 7,496,881 18,682 178,944,049 9 7 »g 71 786 3,727 3,574 
Western Canada: | } 
May, 1961 77 14 26 117 595,308 826 | 4,787,009 138 
April, 1961 9] 5 il 67 | 1,086,035 746 | 4,334,911 97 
May, 1960 Q 9 ; 144 685,375 953 | 5,397,592 D 
* Gulf of Mexico wells are included in their respective district totals. + Includes wells rigging up, drilling, and temporarily shut-down. 
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LOW FILL-UP COST 


NEAT CEMENT 





3000 PSI 


@ 


FT. 


| 
parison of Approximate fill-ug 
cost vs. slurry weights in pounds 
per gallon of Strata-Crete 6 Portland 
Cement Mixes » 3000 psi. Prices 
based on prices F.O.B. Duncan 
Oklahoma, 2-1- 


FILL-UP COST/CU. 


| | 











6 8 10 12 
PERCENT BENTONITE BY WEIGHT OF CEMENT 


Independent laboratory tests have determined that 

Strata-Crete 6 has better bridging properties than any other 

available cement additive. Add to this the light weight of 

Strata-Crete 6 cement slurries and you get greater fill-up per 

St rata = . rete f) dollar invested than with any other cement additive. 

In addition, Strata-Crete 6 gives you these important 

G ives Lower completion advantages: (1) Good formation bond. (2) Easy 

placement with normal pump pressures. (3) Good early 

strength for perforating without undue waiting. (4) Maxi- 

Pe ‘fo rm a nl C e Cost mum penetration of perforations with no cement cracking or 
shattering. 

Ask your oil well cementing company about Strata-Crete 

6, or write our main office for full information on how Strata- 


Crete 6 can cut your cementing costs. 


® 
Strata Products Department 
Ta ac te e Great Lakes Carbon Corporation 


Main Office: 1404 NEILS ESPERSON BLDG. + 804 TRAVIS STREET » HOUSTON 2, TEXAS 
Branch Offices: Baton Rouge, Louisiana, DI 2-2100 + Lafayette, Louisiana, CE 5-8450 + Odessa, Texas, EM 6-6762 * Oklahoma City, Okla., GA 7-7254 


16 For more data on advertised products, use cards, last page WORLD OIL JULY 1961 








Most complete line 
of power tongs 


in the industry! 


wal 


Power Pays Off—and only Byron Jackson offers a full 
line of power tongs. Power Sucker Rod Tongs (illustrated above) 
... Tubing Tongs in Hydratorc and Super-Powairmatic models 
... Drill Pipe Tongs...Casing Tongs—BJ has them all, in 
your choice of air or hydraulic drive. 

BJ Power Tongs provide smooth, dependable power that does 
the job better, faster, cheaper. All BJ Power Tongs can be 
quickly moved on or off the pipe...without awkward, slow 


‘oo 


peg on 


‘‘stripping.”’ Power Tongs insure uniform joint make-up... 
reduce the chance of damaged pipe and leaky joints. Crews 
run more pipe with less fatigue. The result: lower drilling, pro- 
duction and workover costs... more profitable operations. 
You can depend on Byron Jackson power tongs...and you can 
be sure that BJ quality costs less in the long run! For sizes, 
capacities and full details, see your supply store or BJ Field 
Representative. 


Byron Jackson Tools, Inc. 
A SUBSIDIARY OF BORG-WARNER CORPORATION 


P.O. Box 2017-A, Terminal Annex, Los Angeles 54, California *« Export Address: 580 5th Avenue, Suite 510, New York 36, N.Y. 
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What a tough way to come into the world! ,., 
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is made of modern, dependable Steel. 














The piercing operation is one of the first steps in creating 
Seamless pipe from a solid section of steel. After we set 
the hot steel billet in place, we ram it. Spin it. Push its 
insides out. And stretch it into a hollow over six times National Tube 


longer than the original piece of steel. ee 
Only the highest quality steel can survive this forging Division of 


Operation—and the stress and strain encountered in drilling United States Steel 
and production work. That’s why USS National Seamless 
is the best pipe you can use in the oil country. For drill pipe, 
Casing or tubing that can really take it, order USS National 


Steel Division, San Francisco, 


tes Steel Export Company. New York 


Sea less Pipe. USS and Nationa/ are registered trademarks 





Practical Operating Hints 


These How-To-Do-It Ideas Can Save You Money 


Gas Blanket Prevents Corrosion 


Because produced brine becomes 


corrosive when combined with oxy- 


gen, Humble Oil and Refining Co.’s 


Carter Division has 


combatting this 0Q4o0z. Vacuum 
condition in opera- 
tions in the Semi- 
nole field, Okla- 
homa. A salt water 
accumulation tank 
is hooked into the 
company’s | salt 
water disposal sys- 


tem and a low pres- 


ure gas blanket is ~~ 
Ss e g as ] ket as 
maintained to ex- ~ 
clude oxygen. : 

Referring to the \ 
drawing, the opera- ™\ 
‘ lo : ~ 
tion is as follows: ie 








Assuming water to 
be at the upper 
level and gas pres- 
sure in top portion 
of the tank to be three ounces, the 
salt water disposal pump will start 
and the water level will lower. As 
the water level lowers, the gas 
pressure in the top of the tank will 
decrease. However, the pressure 
regulator will admit more gas main- 
taining pressure at three ounces. 
When the lower water level is reached, 
the salt water disposal pump will shut 


down and the water level will com- 


- Pressure Vacuum Type 

worked out an ef- Thief Hatch Or Other 

fective and inex- Relief Device Set At \ 
pensive method for 697 Pressure And 





Upper Water Level rs 


~ _ 
_— — a oe 


Lower Water Leve|! 


mence to rise. The rising water level 
will compress the gas and increase 
pressure. When gas pressure reaches 


Pressure Regulator Set 
At About 30z. ( Must 
Be Below 602. ) 


\ 


— 


} To Gas Source 


Gas Blanket ae 


-_ 
ee ee oe ee 


— 













six ounces, the pressure relief devices 
will operate and prevent excessive 
pressure from being applied to the 
tank. As the cycle is repeated, a gas 
blanket is maintained on top of the 
tank, thereby preventing air from 
entering the tank as the water level 
rises and falls. A vacuum relief valve 
is also installed in case the gas source 


should fail. 











Rack Outrigger Nests 
For Easier Moving 


Outrigger devices built as integral 
parts of the rack section can elimi- 


nate any possibility of a pipe rack 


20 


tilting or collapsing under load. An 
outrigger built by one contractor can 
be rotated about a vertical post, per- 
mitting it to be swung out while in 
use, then returned to its nested posi- 
tion parallel to the rack while being 
moved. 

Made of salvaged drill pipe and 
using short pieces of 12-inch channel 
iron as shoes, the unit is sturdily 
braced with two leneths of angle iron. 
Leneth of the rotating vertical tele- 
scoping sleeve is such that it can be 
raised several inches to allow lifting 
the shoes and dropping them into the 
open channel of the rack base. Such 
a unit provides excellent stability and 
can be installed as frequently as de- 
sired in each rack unit. 


Prevent Pipe Slipping 
When Pulled Into V-Door 


lo prevent drill pipe or casing 
from slipping back down the ramp, 
or rolling along the derrick floor sill, 
fashion a holder and bolt it to the 
derrick sill in the V-door. 

The holder is made from a_ piece 
of old steel scrap about four feet 
long, a foot or so wide and 4-inch 
thick. Cut v-shape notches in _ the 
holder with a larger notch to handle 
casing. Line the notches with dis- 
carded pipe tong dies which are tack- 


welded to the notches. 





Device Permits Close 
Control of Sump Skimmer 


A braking device made from sal- 
vaged materials will permit pin-point 
adjustment of the skimming pan 
level. 

First, a hook is fashioned on the 
end of a junk automobile-type emer- 
gency brake handle. Any link of the 
chain attached to the line that sup- 
ports the skimmer can then be slipped 
into the hook, accurately positioning 
the skimmer pan. 

Major adjustments in pan level can 
be made by hooking into the chain 
at the desired point. Minor adjust- 
ments are available in the dozen o1 
so extremely small increments in the 
pawl and ratchet of the brake lever. 

A small bracket with a torch-cut 
slot is welded to the fence rail to 
serve as a safety latch for the loose 
end of the chain 

Since skimming of a pond requires 
extremely fine adjustments of the 
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Ft 
3-POINT HOLE OPENER 


WITH JET CIRCULATION 





taway view shows 
Exclusive SMITH feature 








Roller bearings on the shaft and 
ball thrust bearings on both sides 
of the cutter prevent tilting and wob- 
bling of the cutters, insure true, full gage 
hole and trouble free running. This con- 
struction is found in no other hole opener. 









. ‘ 
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‘Zz Smith field-proven threaded flow 
nozzles are easily installed and give 
you maximum jetting action with 
minimum pump pressure. 







Supplied with D}|AMOND POINT 


or BULL NOSE PILOT, or you ¢& ith 
Can use your own dull rock bit. 
Wt TOOL CO. 





COMPTON, CALIFORNIA 
Branches in Principal Oil Centers Throughout the World 
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level, this device has 


proved more efficient than some of 


-immminge 
SKITDININ 


pan 





the mor¢ commonly used windlass 
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Assemble Mud Hopper 
For Easier Handling 



























Where the mud hopper on a work- 


over is carried beside the mud 


up 
pump unit, the entire assembly can be 
rigged up so that one man may swing 


into position. 


[he suction line is placed in the 
mud pit. The hopper is attached to 
the suction line at all times. After 


the hopper and suction line are prop- 
erly positioned, it is connected to the 
discharge side of the hopper and suc- 
the 
and is ready lor operation. 


tion side of mud mixing pump 


The apron on the inside of the hop- 
per is hinged so that it folds back 
over the top of the hopper and the 
handle to 


support S S€rve as a move 


the unit. 





How to Level 
Weir Dump Meters 
The 


matic metering equipment makes it 






accuracy demanded of auto- 






mandatory for all equipment to be 





functioning properly. This is especially 





true of metering equipment. 





A weir dump meter, built of heavy 





gage sheet steel and having 4-inch 
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legs will hold 30 barrels before auto- 


matically dumping and _ registering. 
When installing this piece of equip- 
a cement slab with suitable re- 
since little 
IS unacceptable, oreatl 


the 


ment 


inforcing is used. even a 


misalenment 
taken in setting 


care must be 


unit 










has built 


(ne operatol arm eCxX- 
tenders out from the four lees and 
welded a very short piece of pipe and 


plate to this arm. This makes an in- 
verted platform. The 


that 


base 1S 


mechanical 


cement 
extended so four 
screw type jacks can be placed under 
the arms and with a slight adjustment, 
the weir opening can be kept in exact 
times 


alignment at all 


Build Mule Assembly For 
Handling Drill Collars 


Use a 1-inch or 14-inch rope with 
chain or small wire line on end. By 
adding one pulley at edge of floor and 
one on the rope with a piece of chain 
approximately 2'%-inches long, with 
a hook at one end, handling stands 
of collars is made easier and faster. 


As soon as drill collar is out of 
box, pull pulley to rotary and hook 
chain around drill collar. Cathead- 


man pulls stand of collar to desired 
place on pipe rack and stand is set 
down, then added pull on rope will 
pull top of stand to derrickman. This 
leaves two floormen free to have han- 
dling sub for next stand in and ready 
to make up, as soon as elevators get 
down. 

Procedure is reversed going in hole 
and drill collars do not swing across 
floor. The piece of chain should be 
welded to the pulley to eliminate any 
danger of dropping it in the hole. 
This eliminates the floor hands shov- 
ing and pushing collars on the floor. 














Support and Hold-Down 
For Header Built Cheaply 


A cheap and easy method of in- 


stalling a header for a water input 


system can be devised from lease 
scrap material without the expense of 
cement slabs, etc. A 3-inch piece of 
pipe of sufficient length to span the 
header is orange-peeled on each end 
and then two or three 3-inch legs are 
welded to its bottom. The pipe is set 
into the ground so that the vertical 
piece is some three or four inches 


the The 


laterals coming from the header will 


above surface. 114-inch 


lay across the 3-inch line. As a further 
precaution another 3 inch piece of 
pipe is orange-peeled and laid across 
the top of the 14-inch connections. 
Chis pipe is then bolted to the lower 
section of 3-inch, thus forming a 
hold-down in case connections or fit- 


tings fail under pressure. 





Trailer Mounted Meter 
Serves Gas Lift Wells 


This trailer mounted orifice meter 


is used to measure input gas to gas 
lift wells. The unit is compact and 
contains charts, connections, 
etc. The trailer is easily connected to 
the lease truck and transported from 
location to location. 


hoses, 
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FOR READY STARTS... 





AGRICULTURE « 


BENDIX A INERTIA STARTER 


More easily mounted and in more positions e Can be 
installed in ten minutes without the use of any special 
tools e Completely self contained ...no “‘extras” to buy. 


Requires NO CABLES, NO PUMPS, NO PLUMBING. ¢ 


The Bendix* AE Inertia Starter is rugged and dependable under difficult 
operating and climatic conditions. It is especially suited for use in remote 
areas where battery maintenance is a problem, or where there is a fire 
hazard. For complete information, write: * Registered Trademark 





Send hor ernational pivision tog acl” 


205 E. 42ND ST., NEW YORK 17, N.Y., U.S.A. CABLE ADDRESS: ‘‘BENDIXINT’’, N.Y. = 
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THE INDUSTRY'S BIGGEST FAMILY OF CHOKES 
: PRESENTS THE 


| New O-C-T 
' Heater Choke... 











Specify O-C-T® heater chokes to your tank manufacturer on your next order and 


enjoy the cost-cutting and performance advantages of this new design. 


The new O*CsT heater choke simplifies maintenance problems because many 
parts are interchangeable with other O+*C+*T chokes. And repair parts are readily 
available at all O*C*T warehouses or at the Houston plant. 


O-C+T designs give you extra nose length in the heater fluid. Acme-thread 


unions make installation and removal fast and easy. 


Adjustable or positive chokes can be furnished for either 3,000 or 5,000 psi 


working pressure. Either screwed or flanged connections are available. 











N-62 Adjustable Choke, N-60 Adjustable Choke, JW Adjustable Choke, PC Positive 
T-1 Positive Choke FT-108 Positive Choke Choke, for extremely high pressures. 








Lal — nen me eemmeahenian oimeeene i 


a : 
1-62 Cross Adjustable Choke, 0-60 Adjustable 
C-1 Positive Choke Choke 


OL CENTER TOOL co. 


BSIDIARY F FOOD MACHINERY AND CHEMICAL CORPORATION 





A copy of O-C-T’s 16-page technical bulletin 
“O-C-T Flow Controls & Chokes" is yours for 


. the asking. Just fill in this coupon and mail 
it to us. 

Name 

Company " = 

Address 
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Address Export Inquiries for All Countries to 
P. O. Box 3091, Houston, Texas 




















How to make the best Christmas tree 


a whole lot better 


Here is a valve that does the work 
of two valves yet costs little, if any. 
more than a good high pressure valve 
alone. It operates manually for choke 
changing, or automatically as a high- 
low safety valve. 

Ihe UNIBOLT PRESSUREMATIC 
VALVE combines all of the time- 
tested and proven features of the Uni- 
bolt Adjustable Wing Valve with a 
novel automatic actuating accessory. 
[he valve closes instantly when a pre- 


Convert your Unibolt Wing Valves to 
Unibolt Pressurematics by replacing the 
stem/ bonnet assembly with the Pressure- 


matic unit 


Specify Unibolt 


Valves. 


Pressurematic 
[hey give you high/low 


Wing 
Safety 


plus a shut-off for choke changing 


determined pressure balance 
the seat is disturbed. The actuating 
mechanism consists of a small piston 
which is exposed to well pressure and 
a larger piston which is exposed to 
flowline pressure. A broken flowline 
or open valve, for example, in the 
production system, would lower the 
flowline pressure and thus instantly 
close the valve. Inversely, a rise in 
the flowline pressure, for any rea- 
son, would cause the valve to close 


across 


ogee: powers 
% 


eo 


Once closed. the valve may be easily 
opened and set manually for auto- 
matic operation 

Send for literature or contact your 
nearest UNIBOL I Sales representative 


THORNHILL CRAVER Co. 


P.O Box 1184, Houston Texas 





Reagan County, Texas 


Ward County, Texas 
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Monument Field, New Mexico 
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see how we've improved the valve that 


‘couldn't be improved” — to give you more value! 


All these major improvements and a number 
ot others have been made in the new McEvoy 
Model “C” Valve and field-tested. Yet it costs 

o more than the famous Model “B” it replaces! 
Che Model “C” is smaller, more compact, yet it 


still 


designed to 


retains its full opening bore. This valve is 


provide maximum interchangeability 


or various types of trim to meet your specific 


service requirements. It is available from stock 
sizes 1% through 8”, and working pressures 
from 500-Ibs. WOG through 15.000-lbs. WOG. 
jou are concerned with valve performance and 
sts, then vow should specify and use the new, 


‘onomical McEvoy Model ‘‘C”’ Gate Valves. 


2°90 000 096 


seats be repaired 


valve 


Field replaceable can replaced or 


without removing from line 
Body filler connection permits filling of valve body with 
grease or compound to prevent accumulations of water, 


hydrates or foreign materials in body cavity. 


Vented bonnet cap prevents damage to 
bearing lubricant should slight packing seepage occur. 


bearing and 


Heavy duty, large, easy operating roller bearings reduce 
stem operating torque and give longer life. 


Hycar bonnet cap seal reduces possibility of dust or 


other foreign materials contaminating 


stem bearing lubricant. 


Resilient, molded trash ring between the two gate seg 
ments keeps foreign material out of the body cavity. 
Stainless steel check valve in each sealing system 
prevents contamination of the fresh sealing 


compound in the reservoirs 


MEvoy COMPANY / OIL WELL EQUIPMENT 
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TEXAS AND MILBY STREETS - 
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outside—goes on paying off for you when lesser 
wire rope would need replacing. Find out more 


and outer uniformity. In its extra-high strength. from your wire rope distributor, or write for free 
In unison, these qualities provide unrivalled bookletto Roebling's RO EBLING 
resistance to abrasion, impact, crushing and Wire Rope Division, cela scott onny is hy 
tough sheave pressures. Royal Blue—inside and Trenton 2, New Jersey. the colorado Fue! and tron Corporation. 


Any way you look at Roebling Royal Blue Wire 
Rope, there's real savings in it for you. In its inner 





We put a lot of work into it — 
You get a lot of work out of it 


WORLD OIL JULY 1961 
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put 
them 


all 
together 


they spell higher pumping efficiency 
even when worn 











The Mud Monarch® for high pressures lasts longer and does a 
better job to the very end The important thing to remember 
about the Mud Monarch valves and seats is the exclusive seal 
ring. This seal ring is unaffected by wear on both valve and 
seat. There is no fluid slippage, no imperfect closing due to sand 
or foreign material. For low and medium pressure pumps, 
Mission Super-Service® and Silver Top® valves will last longest. 
Their heavy forged alloy steel bodies have high corrosion 
fatigue strength and are able to resist cyclic stresses set up by 
loading and unloading. The Compound 308" inserts offer greatest 
Mm SS 40D NJ resistance to the chemical and abrasive effect of the fluid. 
ANUFACTURING CO. a 
For any pressure, any pump, Mission pump parts are the 
industry’s first choice for longer life, less trouble. 


MISSION MANUFACTURING CO. P.O. Box 4209, Houston, Texas Cable Address “MiISSCO’ Export Office: 3O Rockefeller Plaza, New York 
1 the United Kingdom: MISSION MANUFACTURING CO., LTD., 1 Hanover Square, London W.1England « cable address “MISSOMAN 








New economy from hydraulic pumping 


@ EOT-Johnston Rod-Counterbalanced pumping units 
selected by Texas and Nebraska operators because 
of low initial cost; lower operating and mainte- 
nance costs. 


Two oil operators put a sharp 
pencil to their production costs for 
dual-zone pumping wells and came 
to the conclusion there were real 
economies in favor of the new Rod- 
Counterbalanced hydraulic pumping 
units offered by Engineered Oil 
Tools, Inc. Though each of these 
operators had different pumping 
requirements, the final buying deci- 
sion was based on initial equipment 
costs and projected operating and 
maintenance costs. The EOT Rod- 
Counterbalanced units won on both 
counts. Here are the reports: 

Operator *1: This operator’s 
Matagorda County, Texas well had 
two producing formations at approx- 
imately 7,500’. His required dis- 








Matagorda County, Texas installation 


placement rate was 100 B/D from 
each formation. Conventional beam 
units considered had a maximum 
stroke length of 86” and required 
a pumping rate of 12-14 strokes per 
minute to handle the desired dis- 
placement. The new Engineered Oil 
Tools, Inc., Rod -Counterbalanced 
hydraulic pumping unit recom- 
mended for this application § in- 
creased the stroke length to 144” 
and slowed down the pumping rate 
to 6 strokes per minute to produce 
the same volume of fluid—at no 
on 


increase in brake horsepower re- 
quirements! This operator saved 
$7,000 in capital outlay by pur- 
chasing the EOT unit rather than 
the beam unit suggested for this 
field installation. He reports the 
long, slow stroke of the EOT unit 
will save wear and tear on the rod 
strings and down-hole equipment 
and should substantially reduce 
maintenance costs, too. 

Operator #2: A McCook, Ne- 
braska operator had a different 
pumping problem to solve. His dual- 
zone well was not deep, only 3,500’, 
but production requirements were 
250 B/D displacement. A 10 ft. 
stroke EOT Rod - Counterbalanced 
unit was suggested for the operator’s 
application. When the operator 
compared the initial cost of the 
EOT unit against an alternate pro- 
posal, the EOT hydraulic unit won 
hands down. The performance of 
the pumping unit in the field has 
surpassed expectations. In fact, this 
operator has ordered three more 
EOT Rod - Counterbalanced units 
for immediate installation. 

Other operators have reported 
substantial savings on pumping 
equipment with the EOT Rod- 
Counterbalanced unit. An Okla- 
homa operator had dual-zone, 
offset wells with producing zones at 
9,000’ and 9,500’ in each well. The 
EOT Rod -Counterbalanced units 
recommended for this field appli- 
cation cut the pumping strokes in 
half, increased the stroke length 
nearly 100%, cut equipment costs 
by $13,000 over conventional beam 
units . . . and did the job with just 
one power unit! 

Simplicity of design: The new 
EOT Rod-Counterbalanced hydrau- 
lic pumping unit was engineered to 
meet field operating and mainte- 
nance conditions. The unit requires 
no special start-up procedure; once 
the power package is started, the 
unit automatically pre-charges itself 
and begins operation. Once oper- 
ating, the EOT unit times itself auto- 
matically and keeps the two cylinder 
units in phase automatically. 

Maintenance is simple, too. A 
routine maintenance check of the 
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McCook, Nebraska installation 


oil level, oil filter and polished rod 
packing is all that is required. 
Should the unit need more than 
routine field servicing, Engineered 
Oil Tools, Inc. has spare parts in 
all major producing areas and com- 
petent service engineers available. 

Investigate the economics of 
pumping your wells with an EOT 
Rod-Counterbalanced hydraulic 
pumping unit. Pump dual comple- 
tions . . . offset wells up to 160 
acre spacing with one power unit 

. and save up to 50% over other 
rod pumping methods. 

EOT has a new fact-filled catalog 
on the Rod-Counterbalanced pump- 
ing unit. If you would like more 
information to save your company 
production dollars, write or call: 
Sales Department, Engineered Oil 
Tools, Inc., 1710 Burnett, Houston, 
Texas. Complete information will 
be sent you by return mail. 





ee, 


ENGINEERED OIL TOOLS, INC. 


1710 BURNETT ° HOUSTON, TEXAS 
BRANCHES: OKLAHOMA CITY PAMPA ODESSA 
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lf it floats, 


G&H Offshore 
Can Tow It... Anytime 


Specialists in Gulf Coast tidelands 
and deep sea towing. All assignments 
handled with speed, safety, efficiency 
and economy. 

With diversified marine experience, 
G & H Offshore operates a modern fleet 
of diesel tugboats. Seasoned, licensed 
seamen are working partners in your 
offshore tow. 

Call us today and let us help you 
plan your next towing job. 


DISPATCHER DAY OR NIGHT PHONE Galveston SO 3-4673 
Galveston Office SO 3-4331 
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| OFFSHORE TOWING CO., INC. 
COASTWISE AND DEEP-SEA TOWING 


505 U. S. National Bank Building, GALVESTON 
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New steels are 
born at 


Armco 





Guess How Long 
this 


UNION 
UNI-CORE 
WIRE ROPE 


Has Been Servicing 
Oil Wells 





[] 6 months 
[] 12 months 
[] 18 months 


[] 24 months 
[] 30 months 
[] 36 months 











Here are some clues: A large well-servicing company was 
asked to give a UNI-CORE sandline exhaustive tests in 
wells from 5,000 to 11,000 feet. The UNI-CORE which 
the man in the picture is holding in his hand is an actual 
photograph of a section which was cut from the sandline 
after it had been in service for some time. The rest of this 
UNI-CORE sandline is still in service. It has been on the 
job twice as long as it had been at the time the above 
photo of the section was made. 


Instead of fiber or wire, UNI-CORE is a superior plastic 
core. The picture proves its resistance to heat, acids, salt 


: 

: 

' ry . . 

: Total up all the figures in the above panel and 
' 

! divide by seven. That’s how long it has been serv- 





water... the principal enemies of long core life. Another 
advance in Union’s continuing program of laboratory and 
field research. Nearly two million feet of UNI-CORE 
type “S” Sandline wire rope are now in use. Figure for 
yourself how performance like this can save you money 
by cutting down-time, through longer carefree service. 


Remember, this is UNI-CORE—you cannot base your 
guess on the normal service life of ordinary well-servicing 


ropes. 


Union Wire Rope, Armco Steel Corporation, 2104 Man- 
chester Ave., Kansas City 26, Missouri. 


icing oil wells up to this date. It is still on the job 
giving excellent service and gives every indication 
of giving many more months of service. 


ARMCO Union Wire Rope 
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3 fluids open the way to 





better frac jobs and faster pay out! 
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1. HUMBLEFRAC CONCEN- 
TRATE—a unique liquid fluid-loss 
additive easily measured into the 
fracturing oil to get the optimum 
blend. Contains no solids that could 
cause plugging or other formation 
damage. Frac fluid return is quick 

. . more fluid is left in the frac- 
ture, extending it and allowing good 
sand propping. 


2. HUMBLEFRAC BASE 
OlIL—offers high sand-carrying abil- 
ity even under extreme temperature 
and pressure, yet is easily handled 
at lower temperatures. 


3. HUMBLEFRAC FRAC- 
TURING FLUID—ready-to-use 
mixture of concentrate and base 
oil, custom-blended to your spec- 
ifications. 

FOR COMPLETE TECHNI- 
CAL INFORMATION, call your 
Humble salesman or contact 
Humble Oil & Refining Company, 
Houston, Texas. 














HUMBLE OIL & REFINING CO. 
America’s Leading ENergy COmpany 


PRODUCTS 


®ENCO and HUMBLEFRAC are registered trademarks of Humble Oil & Refining Company 
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Bethlehem ies Rope on Work-Over ms in Oklahoma. This well- 


| 


( erated I] 


by Standard Drilling Company, is cleaning out a well in 


1 he Bethlehem wire ropes used were: poe i Line— 7,500 ft of 7/8-1n. 


improved plow steel, with fiber core: Sand: Line—8,000 ft of 9 16-in. 
e. Bethlehem Wire Rope is used widely on 



































FOR 
FRACTURING 
WELLS 




















FRACPLAN procedure enables you to preplan 


preplanning can pay off in 


‘d formation—resulting in 


ributing research and develop 
} { 
| production stimulation was 


otter FRACPLAN’s benefits to 


Halliburton COMPANY 











HALLIBURTON 
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At Halliburton, an intensive program of research and development has as its major objective the con- - 
tinuous improvement of the industry’s best formation testing services. This means better tools for - 
better services! pe 
The ultra modern Halliburton testing research center is capable of simulating conditions in the Di 
deepest of wells...temperatures in excess of 450°F. and pressures in excess of 20.000 psi...and is 
staffed by thoroughly experienced tool development engineers, metallurgists and other specialists. ea 
From this combination of specialized men and equipment come the tools and techniques that result p 
... Superior packers used in formation testing and special tools service jobs. Halliburton ADVANCED as 
TESTING RESEARCH continues to mean REAL PACKER PROGRESS...longer packer life, more dependable 9 
sealing, reduced drag, and other developments that contribute to the best possible service. ” 
Halliburton Advanced Testing Research is still another reason why Halliburton Formation Testing 
and Special Tools Services provide you with Results You Can Trust! Your nearby Halliburton Repre- DI 
sentative is ready to serve you. Please call him! i 
I) 
“Continue To Look To Halliburton—for Leadership” th 
TESTING SERVICES pr 
C) 
a> is 





lalliburton 


COMPANY 
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An Interpretive Look at 


—WHAT’S HAPPENING —— 


What's troubling the independent producer 


held its mid-yea 
LIPRO 
Midland. 


subse- 


rec ently 


[PAA 


meeting in New Orleans, and 


its annual meeting in 
and 


quent ac tions, have produced 


fexas. Those sessions, 
a vivid 
picture of current industry problems 
ind what should be done about them. 

So that Woritp O11 
have a composite report on the in- 


fluence of IPAA and TIPRO on the 


industry, an 


readers might 


petroleum analysis of 


the organization’s views and actions 
on major issues is presented on the 
following pages. 
By Don E. Lambert 
Wortp Ot Stafl 
Pre U.S. INDEPENDENT PRODUCERS’ 
voice in the petroleum industry and 
its economics 1s 
Phen 
® Profits 
crude ol producers dropped } 
1960. 


stron: and clear. 

message: 

earnings of 36 domestic 

per- 

cent during 
® Activity 

5 percent ol all U.S. wells in 1958. 


Independents drilled 


ie 
/4.9 percent in 1959 and an estimated 
74+ percent o1 1960 


I 


© Employment 


less in 
1961. 
oil and gas industry employment was 
1960 


on Jan. 1, 


down 3 percent from the same 


date 


® Cost-price—crude oil prices in- 


creased only 7 percent between 1954 
ind 1960, while wages were increas- 
ing 25 percent, oil field machinery 20 


percent, casing 30 percent. and line- 


pipe more than 35 percent. 


® Supply-demand—domestic crude 
oil demand will increase less than 1 
percent this vear, to 7.1 million bar- 


rels per day, while imports increase 


: percent to 1.86 million barrels 
er day. 

crude oil 
productive capacity increased 184,000 


1960. to 9.9 


® Excess capacity--U.S 


during 


ion barrels per day 


barrels per day 
But. less than 
ree-fourths that amount was being 
oduced last January 
[hese evaluations illustrate the in- 
creasing role independents are taking 
conditions 


determine industry 


to act on factors affecting those 


ditions. Two organizations give 


ndependents powerful collective 
JULY 


1961 WORLD OIL 


strength in both categories: the In- 
dependent Petroleum Association of 
America and the Texas Independent 
Producers and Royalty Owners As- 
sociation. 
Representing more than 12,000 
independent producers and roy- 


alty owners, the two organiza- 
tions are providing an outstand- 
ing service for their members— 
IPAA on the national level, 
TIPRO on the state level and on 
national issues affecting Texas 
producers. 


Needed: a new stimulus 
for stabilized industry 


Although their approaches 
vary and their statistics differ 
in many areas, IPAA and 
TIPRO come to the same em- 
phatic conclusion: the inde- 
pendent oil producer is in eco- 
nomic trouble. 

Here is a composite picture 
of the two organizations’ efforts 
to determine current industry 
conditions: 


PROFITS: 


A sobering trend 
An IPAA 


crude producers shows this segment 


SURVEY of 36 domestx 
of the industry in an economic slump, 
contrasted sharply with favorable 
1960 earnings for larger industry units 

particularly international companies. 
1960, 


ported a combined net drop in earn- 


During smaller operators re- 


ings of 4 percent below the previous 
year——58 percent reported declines in 
earnings. 


Also, 


sales in 


income from domestic crude 
1960 $500 


than in 1957, due to lower production 


was million less 
and lower prices. 

In commenting on the implications 
survey, IPAA President Alvin 


Hope had this to say: 


of the 


*. . . These companies (the 36 
surveyed), typical of the thou- 
sands of producing organizations 
which represent the backbone of 
the domestic industry, reflect in 
their financial statements condi- 
been obvious 
the 


tions which have 


for some time: domestic 


crude oil producer is the victim 

ol a cost-price squeeze, compli- 

cated by static production, 

which presents a clear challenge 
to the industry.” 

Hope said publicity on industry in- 
come earlier this year had been given 
to larger and predominantly interna- 
tional companies, which reflected 


higher, and in some cases, record 
earnings. 
“Even these earnings (for larger 


companies), if calculated as a return 
on investment, would be equal to o1 
below the average manufacturing cor- 


poration,” Hope added. 


“But publicity on these individual 
company earnings tended to leave a 
public impression that the entire in- 
dustry enjoyed a ‘good’ or ‘record’ 
vear in 1960... This was misleading, 
and far from true.” 

The IPAA earnings survey covered 
69 oil companies, including 36  pri- 
marily crude oil producing companies, 
21 integrated but primarily domestic 
companies and 12 large or historic im- 
porting companies, 


Of the 21 primarily domestic 
integrated companies in the study, 
nine (43 percent) had declines in 
earnings traced to depressed product 
and crude prices. The narrow profit 
margin of these companies was shown 
by the fact that total earnings of the 
21 firms advanced only $10,295,413, 
or less than 3 percent. 

Of the 12 


porters, only one reported a decline 


heavy or historic im- 
in net income. Combined earnings of 
these 12 


177,123, or about 9 percent. 


companies were up $201,- 
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WHAT’S HAPPENING 


ACTIVITY: 


Stimulus is needed 


INDEPENDENT PRODUCERS whole- 


heartedly agree that some form of 
stimulus is needed to give lagging in- 
dustry activity a shot in the arm. 
IPAA statistics illustrate these domes- 
tic producers’ problems: 

® Wells totaled 
16,751, an 9.635 


wildcat wells completed represented 


1960 
and 


drilled in 
8-year low, 
an exploratory rate 26 percent below 
1956 SO 1961. 


pletions are 7 percent below the poor 


far in wildcat com- 
showing of last year. 

@ Drilling rigs active in 1960 were 
14-year low, and work in each 
1961 has trailed 1960. 


@ A slight decline was posted in 


ata 


month of 


crude oil reserves in 1960. 
1960 
failed to equal the low level of 1959. 


® Crude oil production in 


and was 2 percent below 1956. 
In Texas, TIPRO says total 


completions dropped 27.6 percent in 


well 





21.519 in 1956 to 


15,581 last year. Crude oil comple- 


hive years—trom 


tions dropped 39.8 percent—-from 
13,082 to 7,880 in 1960. 

Through last April 29, Texas pro- 
ducers completed 293 fewer wells 
than in the same period of 1960—-a 
9 percent drop. And total applications 
to drill submitted by producers to the 
Texas Railroad Commission were 161 
less during the same period than in 
1960. 

Total new oil reserves discov- 
ered in Texas last year was 26 
percent lower than the average 
total annual discovery of the 
previous three years—which in- 
cludes the recession year of 1958. 
In discussing trends in natural gas 

drilling before the IPAA mid-year 
meeting, Ohio Oil Company General 
Attorney Clayton Orn said: 

“ . . From 1947-59, the volume of 
new gas reserves declined 22 percent 
per foot of hole drilled, and the vol- 
ume of all hydrocarbons declined 56 
percent per foot of hole drilled. 


Activity trends since 1957 
Based on TIPRO studies 


Number Oil Wells Completed 
in U.S. 1957-1961 
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YEAR 


1957 1956 


1960 


Amount of New Oil Reserves 
Discovered in U.S. 1956-1960 
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Average Number of Rotary 
Rigs Operating in U.S. 
1957-1961 


HUNDREDS OF RIGS 


1957 1958 1959 i960 iI96) 


YEAR 


Number of Geophysical and 
Core Drilling Operation Crews 
in U.S. 1957-1961 


NO. CREWS 
g 


1958 1959 


YEAR 


1960 i96I 





M 





EMPLOYMENT: 
Slow, steady decline 


CONTINUING THE 1960 employment 
drop in the oil and gas producing 
industry, last January's employment 
was off 3 percent from the same 1960 
period, IPAA studies show. 


Employment in U.S. Oil/Gas 


Production 1957-1960 
(Based on TIPRO studies) 
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Employment in the Texas oil and 
gas producing industry dropped 10 
percent in four years—from 126,000 
in 1958 to 113.300 in 1960. according 
to TIPRO reports on Texas Employ- 
ment Commission statistics. 

TIPRO also reports that the de- 
cline in oil industry employment in 
Texas is rapidly losing trained skills 
for future exploration and develop- 
ment. At the University of Texas, for 
example, freshmen enrolled in petro- 
leum engineering have dropped from 
a recent norm of more than 130 to 13 
in the current semester. Students in 
petroleum geology are disappearing at 
a similar rate. 


COST VS. PRICE: 
The “squeeze”’ tightens 


‘. .. Tue cost of replacing a bar- 
rel of crude oil produced today is 
$3.38 per barrel. The average price 
of crude last year in the U.S. was $3 
per barrel.” (Recent U.S. Bureau of 
Mines study 


*... Since 1957, the price of crude 
During 
finding and 


oil has declined each 
the same 
developing oi] have increased on 
every hand. For example, since 1957 


oilfield wages have risen 19 percent, 


year. 
time. costs of 
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casing 8 percent and oil field machin- the IPAA mid-year meeting to illus- SUPPLY & DEMAND: 
ery and linepipe about 3 percent. trate how deeply the independent — 
Cost of drilling and ee an producer is imbedded in the current Year of limited growth 
t average well in 1959 was 61% percent _Cost-price squeeze. ‘ia oy ee ail 
over the 1956 cost.” (IPAA President In addition, the IPAA Cost Study ee Re eee 
t Alvin C. Hope) Committee made the following re- ucts will increase I.2 ee 
) * * # port: 9,993,000 barrels daily in 1961. 
estore Crude oil prices have in- Based on 1947-49 cost, the Domestic crude production will 
creased only 7 percent between composite cost of drilling and supply 7,104,000 barrels (71.3 
1954 and 1960, whereas wages completing a rotary well in 1960 percent) of daily demand, im- 
have increased 25 percent, oil- — | 77.2 percent, and the ports will supply 1,860,000 bar- 
field machinery 20 percent, cas- composite cost per foot was up rels (18.7 percent) and natural 
ing 30 percent and linepipe more 31 percent over the 1947-49 per- gas liquids, 997,000 barrels (10 
than 35 percent.” (L. Dan Jones, iod. percent). 
counsel for IPAA) 
ye _ Revised Index of Rotary Drilling Sieg hoa not: wae mene Mie im 
. The average cost per foot of and Completion Costs IPAA Supply and Demand Commit- 
drilling and equipping all wells in tee at its mid-year meeting. The com- 
the United States increased from Year Per Well Per Foot mittee anticipates that new supply 
89 04 in 1948 and $12.94 in 1959... 1947.49 100.0 100.0 will increase 165,000 barrels per day 
drilling expenditures increased from 1950 115.3 108.9 this year. 
$1.026.000.000 in 1948 to $2.548.000.- 195] 130.9 117.6 Individual elements of supply ex- 
000 in 1959... In 1959, the drilling 1952 147.1 125.2 pected to share in the gain are as 
cost per unit of new hydrocarbon 1953 149.5 128.9 follows: 
| supplies added to reserves was 44 per- 1954 150.7 129.0 
cent higher than in 1954, wages of a cae ae Domestic crude production—will 
| production workers were 24 percent 1957 1680 144] increase 69,000 barrels per day (0.97 
higher—while in contrast the revenues 1958 166.6 146.2 percent) to 7,104,000 barrels per day, 
of producers from the sale of hydro- 1959 1752 150.7 accounting for 42 percent of the total 
carbons were only 3 percent more 1960 177.2 151.0 increase in new supply. 
than in 1954. 
oe Sng se Imports of crude and products— 
. will increase 41,000 barrels per day 
vel [he Committee also reported on a (2.2 percent) to 1,860,000 barrels pet 
Pa pol hs aa recent American Association of Oil- day, accounting for 25 percent of the 
well Drilling Contractors survey expected total increase in new supply. 
which revealed that average contract 
rates for rotary drilling dropped 9.1 Natural gas liquids production— 
percent during the years 1957-60, in- will increase 55,000 barrels per day 
clusive. Average prices were $4.51 in 5.8 percent) to 997,000 barrels per 
1957, $4.27 in 1958, $4.33 in 1959 day, accounting for 33 percent of the 
and $4.11 in 1960. 1961 increase in new supply. 
1957 1958 Petroleum Supply and Demand 
ES Thousands of Barrels Daily 
1959 1960 Change 1961 Change 
In) 1959, the drilling cost _— 
per unit of new gas st ies added 
7 pvc bik =. in 1954 Domestic 9,451 9,677 266 9818 tat 
wages of gas produc tion workers mapas B3. ee : bab ld 
4. Sere Sites i . Total Demand 9,662 9,879 +217 9,993 +114 
<t percent higher, Dut... In 
ntrast, the revenues of producers New Supply 
lrom gas sales were only 28 percent Domestic Crude Production 7,054 7,035 19 7,104 69 
more than thev were in 1954.” (Clay- Natural Gas Liquids 879 942 63 997 + 55 
n Orn, general attorney, The Ohio Total Production 7,933 7,977 + 44 8,101 + 124 
Oil Company) Imports 1,780 1,819 + 39 1,860 + 4/1 
* % Total Supply 9,713 9,796 + 83 9,961 + 165 
These were some of the com- Changes in Stocks - 31 — 83 — 32 
; made by various speakers before From WAA% Sunsly ond Demand Comaltion widvear sone 
—_ 
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PRODUCTIVE CAPACITY: 
Crude excess increases 


U.S. CRUDE AND CONDENSATI 


WELLS were operating at 72.9 percent 
1961. 


(HH) barrels ot 


Ol Capacity on Jan - 

On that date, 7.210 
crude and condensate were being pro- 
duced daily, while productive capac- 


itv had 184.000 


in< reased barrels 
daily, or 1.9 percent, during the year, 
to 9.892.000 barrels daily. 

current U.S. production 


the IPAA 


Capacity Committee says productive 


Analyzing 


problems, Productive 


Capac ity for crude oil and lease con- 
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(Based on TIPRO Studies) 





densate, as well as from processed 
natural gas liquids, totaled 10,933,000 
barrels daily—-up 258,000 barrels 
daily. or 2.4 percent, from Jan. 1, 
1960. With produc tion averaging 
8.209.000 barrels daily, wells in these 
categories were operating at 75.1 per- 


cent of capacity last January 1. 


NPC studies. At about the same time 
as IPAA’s report, National Petroleum 
Council announced a year-long study 
of U. 


than 100 geologists and engineers. 


S. productive capacity by more 


According to NPC research, crude 
oil productive capacity averaged 
10,585,000 barrels daily on Jan. 1, 
1960; natural gas liquids, 1,799,600 
barrels daily; and natural gas, 71.5 
billion cubic feet daily. 

The NPC study on crude oil pro- 
ductive capacity 10.585.000 
and Wortp OIL production 
7,230,000 barrels daily 


show U.S. crude oil wells were pro- 


barrels 
daily 
statistics 


ducing at 68.3 percent of capacity in 
January 1960. 


If productive capacity hadn't 
increased during 1960, operators 
would have been producing crude 
at only 67.7 percent of potential 
on Jan. 1, 1961, for Wor_p Or 
statistics show U.S. crude pro- 
duction fell 0.9 percent to 7,162,- 
900 barrels daily between the 
two January | dates. 


Big question: how much 
‘government’ is needed? 


Independent producers ap- 
pear to be working both ends 
against the middle in facing the 
trend toward increased govern- 
ment control of the industry. 

On one hand they are ac- 
tively seeking increased federal 
control of imports, and Texas 
producers indicate there could 
be federal action in respect to 
non-prorated states and what 
they believe is an accelerating 
trend toward self sufficiency on 
the part of major companies 
and interstate gas pipe lines. 


40 


On the other hand, they are 
seeking to curb government reg- 
ulation of natural gas; are op- 
posed to the end use control 
implications of a National 
Fuels Policy, and are chafing at 
Interior Secretary Udall’s re- 
cent comment that the industry 
can look for more government 
involvement in the years ahead. 

This poses a serious question: 
can independent producers 
achieve their aims in one area 
without seriously impeding their 
economic freedoms in another? 


IMPORTS: 


Small producer is heard 


OuT OF THE RECENT SPRING MEET- 
IPAA and TIPRO came an- 


ticipated agreement on the imports 


INGS ot 


issue. Short of any Congressional tariff 
or duty solution to this thorny prob- 
lem, both groups generally favor the 
quota-bidding system as the best 
answer now available under existing 
authority. 

But, this rather qualified approval 
from these two long-time opponents 
of excessive petroleum imports ap- 
peared to be forthcoming only if the 
quota-bidding system: 

® Restores a proper balance be- 
tween imports and crude in meeting 
domestic demand. 

® Removes the economic advantage 
of overseas petroleum imports. 

@ Is invulnerable to successful legal 
attack. 

And the area of agreement between 
these two important organizations, 
both of whom supplied leading 
spokesmen at recent Interior Depart- 
ment imports hearings in Washing- 
ton, extended further: 

Each feels total allowable imports 
should be based on percentage of de- 
mand for domestic crude oil produc- 
tion, not on product demand. This, 
and reasonable restriction of ‘‘special”’ 
import exemptions and program loop- 
holes, i.e., residual imports and off- 
setting increases in crude availability 
resulting from changes in refinery 
vield by reducing non-residual im- 
ports, should reduce quotas in Dis- 
tricts I-IV at least 200,000 barrels 
a day. 

The proposals are being 
backed by voluminous testimony 
emphasizing the depressed eco- 
nomic conditions in the domestic 
crude oil producing industry. 
And the information appears to 
be having a decided impact on 


Washington, Now. a House 
Small Business subcommittee, 
headed by Tom Steed (Dem.. 


Oklahoma 
of small producers on the im- 


. is seeking the views 


ports program, 


Varying opinions are coming from 
Washington on the imports program. 
Oil Imports Administrator Lawrence 
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How independents view impact 
of imports on domestic crude 
production 
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While Over-all Trend in 
Imports Is Up . . . 
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And Domestic Industry’s Share 
of “Total Demand” Slips . . . 
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J. O'Connor told those attending the 
lIPRO annual meeting: 


In Washineton, we realize 
that crude oil production has not in- 
creased in the same ratio as total 
imports since 1954. I must point out, 


however, that the bulk of the increase 
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has taken place in residual fuel oil, 
a commodity which has little effect 
on Texas production. The other siz- 
able increase since 1954, has taken 
place on the West Coast, a deficit 
producing area. 

“The crude oil allocation in Districts 
I-[V is the germane point in relation 
to Texas and her sister-producing 
states. Today, that allocation is the 
second smallest in the history of the 
mandatory program, and it is actu- 
ally the smallest first-half allocation. 


“I am sure that you recognize, 
as Secretary Udall pointed out 
to the National Petroleum Coun- 
cil, that the petroleum industry, 
because of its basic importance 
to our economic strength and 
well-being, can look for more in- 
volvement with government in 
the years ahead.” 


On the other hand, Congressman 
Frank Ikard (Dem., Texas) told 
IPAA at its mid-year meeting: 

The mandatory oil program 
has now been in effect for a little 
more than two years. The program 
has done a commendable job of sta- 
bilizing imports, but the level of con- 
trolled imports has been set so high 
that when the non-controlled imports 
Puerto 
Rico and imports of bunker oil are 
added, the total of all imports con- 
tinues to mount. This fact coupled 


such as those from Canada, 


with a relatively small growth in oil 
demand has resulted in a static level 
for domestic production. 


“Crude oil production last 
year was below the previous year 
and in fact was some 115,000 
barrels daily below 1956. Mean- 
while, our capacity to produce 
crude has steadily increased and 
as of the first of the year some 
2.5 million barrels a day of U.S. 
crude was shut-in for lack of 
market. 


“These facts, it seems to me, make 
it clear that the present level of im- 
ports and the present exemptions to 
our import program needs some re- 
examination. I think a complete 
re-appraisal of the program is in 
order to aSS@ESS the progress made by 
it to encourage a healthy petroleum 
industry in the United States.” 


NATURAL GAS BILLS: 
Rocky road ahead 


OF IMMEDIATE CONCERN to natural 
gas producers is Senate Bill 666, 
which would tighten price controls on 
natural gas at the producer and pipe 
line levels. 

Sponsored by the National Associ- 
ation of Railroad and Utility Com- 
missioners, the bill would: 

1. Bar indefinite “favored nation” 
price escalation clauses in producer 
price contracts. 

2. Prevent producers or pipe lines 
from collecting a rate increase unde 
bond while an earlier increase is being 
collected without final FPC approval. 

3. Allow FPC to refuse to approve 
sale of gas in interstate commerce for 
resale unless it finds the price is con- 
sistent with the public interest. 

4. Give FPC control over gas sold 
for industrial use only. 

Spokesmen for and against the bill 
were heard by the Senate Commerce 
Committee early in June. Oil and gas 
industry spokesmen included IPAA, 
TIPRO, API, INGA, Mid-Continent 
Oil and Gas Association and Western 
Oil and Gas Association. 

Independent groups oppose 
passage of the bill unless appro- 
priate amendements are pro- 
vided to assure protection of 
consumers and producers. 

With such the bill 


would approach the type of legisla- 


amendments 


tion independents have been trying 
to enact for years to free natural gas 
producers from federal regulation. 
Kennedy’s proposal. [PAA openly 
opposes the efforts of President Kén- 
nedy, the Federal Power Commission, 
Presidential aide John Landis and 
anybody else seeking to free from 
federal control independent operators 
who produce 2 billion cubic feet of 
gas or less per year. TIPRO has yet 
to make a commitment. 

However, the Texas organization 
has passed a resolution to seek enact- 
ment of a producer decontrol bill in 
Congress at the earliest possible date. 
and offers every possible assistance 
to groups seeking this objective. 

In explaining his association’s op- 
position to government actions that 
would exempt small producers, IPAA 
President Hope says: 
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‘“...On the surface, independent 
producers should welcome exemptions 
trom the paper work and burdensome 


the 


yovernment 


reporting to federal government 


inherent in regulation 
Che proposal to take any independ- 


ent producer with production less 


than 2 billion cubic feet annually out 


of the picture is, at first glance, very 


nviting 


‘However, this recommendation it- 


IS act ompanied by 


elf 
SCll 


this statement 


that, “The price which small produc- 


ers can charge must of necessity be 
generally in line with those of the 
larger producers, and thus they can 
not individually affect the general 


evel of prices to the consume! 


. In effect, all producers, large 
ind small, would then have the price 
gas established on a utility 

thing that FPC says 


lo! prac tical reasons they can not 


‘ 


for then 
basis—the very 
now do today, because of the tremen- 
dous volume of work caused by some 
t.000 pending cases 
“. .. In other words, indepen- 
dent producers who now advo- 
cate a free enterprise system of 
contracting for the sale of their 
commodity might well be elimi- 
nated from governmental regula- 
tion only to become the victims 
of price-fixing by the U.S. Gov- 
ernment without their day in 
court to not 
such price-fixing would be good 


show whether or 


or bad.” 


rT IPRO heard the other side of the 


story at its annual meeting 
Congressman Torbert H. McDon- 
ald (Dem., Massachusetts), who is 


sponsoring what has long been 
termed the MacDonald-Heselton-type 
of bill to exempt small producers, 
the 
tion should support his legislation: 


vave these reasons why associa- 


‘ _ . First—it takes out from regu- 
lation those of you whose holdings 
are such that you cannot possibly rig, 
effect or control the price charged to 
the consumer. 


does 


“Secondly—it away with reg- 
ulation merely for regulation’s sake. 
“Thirdly—it takes the Fed- 


eral Power Commission a built-in ex- 


trom 


cuse for those members . . . who hide 


curtain, crying out 


behind a pape! 

that they are so overburdened with 
work that they do not have the time 
42 


in my opinion, the description know- 


how or ability might be more prop- 


erly substituted) to pass judgment on 
rate increases sought by the pipe line 
companies 

“Fourth and lastly-—I 


not as a ‘divider of the industry’ 


come here 


you know that there are divisions by 
the very nature of the details of your 
that me 
eradicate. There is a division between 


industry legislation will ever 
the interest of the foreign and domes- 
tic producers, the division between 
those who have monopolistic powers 
to make 


and those who merely seek 


living from this great industry 
*... I can only hope that the 
truly independent producers will 
recognize the fact that they do 
have a community of interest 
with the consumer, that they are 
in danger of being swallowed up 
by the great pocketbooks and the 
great driving ambitions of those 
who operate the monolithic corp- 
orations who run this industry.” 
rIPRO answered Con- 


eressman MacDonald’s overtures for 


their 


7 


has not 


Suppo! e 


Area pricing. [PAA and TIPRO are 
cooperating with FPC’s new area 
pricing system only because it appears 
to offer some improvement over cost- 
utility regulation. 

But, the main target still is de- 
control legislation. Both organi- 
zations have drafted industry-sup- 
ported natural gas bills, though 
neither has been introduced in 
Congress as yet. 

The independents’ attitude toward 
area pricing is well summed up in 
IPAA’s Natural Gas Resolution: 

. . The impossibility of applying 
the rate base cost-of-service approach 
to the producing segment has been 
recognized by the Federal Power 
Commission. Area pricing has been 
instituted as an alternative, but there 
is yet no assurance of either the legal- 
ity or feasibility of this approach. 
Confusion still exists.” 


TAXES: 
No depletion action in 61 


No FORMAL HEARINGS on the 27! 
percent depletion provision will be 
held this year. However, preparations 


are being made for a full review in 


1962. On this, both IPAA and 
rIPRO agcree. 

In reviewing the new 
tion’s attitude toward the depletion 
provision, IPAA reports that Treas- 
ury Secretary Dillion recently told 
the Senate Finance Committee he has 
an open mind on the subject and feels 
both percentage depletion and appro- 
priate rates should be the subject of 


Administra- 


Administration and Congressional re- 
view. 

Other appointees are not so open- 
minded on the subject. IPAA Presi- 
dent Alvin Hope has this to say 
depletion opponents: 

“ . . Although depletion 
been a part of our income 
law . 1913, there are 
now three high government of- 
ficals who are philosophically 
opposed to this tax provision. 
“One of these gentlemen is the 

Assistant Secretary of the 
for Tax Policy, Mr. Stanley Surrey: 
another, Mr. Mortimer C. 
Commissioner of the Internal Rev- 
enue Service, and Mr. Walter Heller, 
Chairman of the President’s Council 
of Economic Advisers. All three have 
written and spoken consistently in op- 


about 


has 
tax 
since 


Treasury 


Caplin, 


position to percentage depletion and 
in general have gone on record in 
favor of a direct government subsidy 
as the preferred means of encourag- 
ing the exploration for and develop- 
ment of petroleum reserves.” 

** _. Aside from the historic failures 
through this means of government 
interference in business and mineral 
production, it does not take a very 
intelligent person to conclude that 
payments of government subsidies to 
look for oil would in large part create 
numbers who would drill a well for 
subsidy and not for oil.” 

In addition to depletion, the IPAA 
Tax Study Committee reported on 
other legislative, administrative and 
court actions concerning federal tax 


matters. 


Legislative action. Congress already 
has been advised by President Ken- 
nedy that he is directing the Secre- 
tary of the Treasury 
recent tax studies of the Congress, to 
undertake the research and prepara- 
tion of a comprehensive tax reform 


building on 


program to be placed before the next 


session of Congress. 
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Specific recommendations include: 

1. Tax incentive for modernization 
and expansion. 

2. Tax treatment of foreign income. 

3. Correction of other structural 
defects such as, (a) withholding tax 
on interest and dividends, (b) repeal 
of the dividend credit and exclusion, 
c) tightening up tax treatment of 
expense accounts, (d) eliminate cap- 
ital gains treatment from the disposi- 
tion of depreciable property, (e 
amend the tax treatment presently 
afforded cooperatives and certain fi- 
institutions. 


Kennedy 


for tightening of tax administration: 


nancial 

President also has called 
extension of the present 52 percent 
corporate income tax rate and the so- 
called “‘Korean excise taxes,”’ and the 
application of present 2 cents a gal- 
lon tax on aviation gasoline to jet fuel 
Administrative action. Still pending 
before the Treasury Department are 
proposed regulations covering the tax 
treatment of intangible drilling and 
development costs. 


The IPAA 


has taken part in hearings and con- 


Tax Study Committee 
ferences on these tax provisions. 
Many recommendations have been 
submitted, but no decision has been 
announced. 

Court action. There have been sev- 
eral court decisions of importance to 
the petroleum producing industry 
Among these is a Tax Court decision, 
Shamrock Oil 
the 
bonuses and liquids extracted from 
been 


vs. Comm., dealing 


with tax treatment of lease 


natural gas. This decision has 
referred to by many as a treatise on 
many aspects of oil and gas taxation. 

In another important decision 
U.S. vs. Stierwelt, the Tenth Circuit 
Court of Appeals held that an oil and 
ras venture made up of a number of 
participants, was an “association” 
taxable as a corporation. 

Oil and gas producers are adv; ed 


to read both of these decisions 


FUELS POLICY STUDY: 
No end-use controls? 


NEW GROUND RULEsS for a National 
Fuels Policy study contain no direc- 
With 


established, and as long as it remains 


tive for end-use controls. this 


established, the nation’s largest inde- 
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pendent producers’ associations are 
willing to cooperate in the appraisal 
of where the U.S. stands regarding its 
fuels resources. 

Seeking to acquaint members with 
all facets of the study, TIPRO invited 
two speakers to discuss the subject at 
the annual meeting: Dr. Bruce C. 
Netschert, director, Washington office, 
National Economic Research Associ- 
Inc., and Joseph E. Moody, 
president, National Coal Policy Con- 
Inc. Here are some of theit 


ates, 


ference, 
remarks: 
Dr. Netschert: “... Whatever policies 
are adopted as a result of the Fuels 
Policy Study are likely to make little 
fundamental change in existing poli- 
cies with respect to the individual 
fuels. This is so for two reasons: Poli- 
tical reality and economic reality, 
both the sheer size 
and national importance of the indus- 


stemming from 
tries and economic activities involved. 

‘... The Government is not going 
to give one industry or fuel or geo- 
graphic section of the country any 
signal advantage over the others, 
either directly or indirectly. 

“At the same time, the growth 
and development of the respec- 
tive fuel industries for the past 
many decades under a haphaz- 
ard patchwork of inconsistent 
policies has made many of these 
policies so vital to the economic 
health of the industries that a 
fundamental policy change be- 
comes a matter of great import 
for the nation as a whole. 

“... Thus, it is my conviction that 
a National Fuels Policy will be 
largely compromise in the face of the 
economic facts of life and of political 
resistance to change. Indeed, I con- 
sider it unlikely that a National Fuels 
Policy, in the sense of a single policy 
for all fuels that is wholly rational on 
economic grounds and wholly consist- 
ent within itself, will ever come to 
pass.” 
Mr. Moody: “... If I 
reports correctly, and I am not an 
expert on world wide petroleum pro- 


read the 


duction, there is every reason to be- 
lieve that any of the majors in the 
international oil game could put al- 
most unlimited supplies of foreign 
crude at the head of the ship channel 
at Houston at well below one-half of 


An Interpretive Look at 


WHAT’S HAPPENING ——_— 


the cost of any Texas produced crude 
“There is also every reason to 
believe that these majors are 
pushing for the day when they 
can control the entire fuel econ- 
omy of the United States. 

One of the things that the 
National Coal Policy Conference has 
advocated from the start is that a very 
thorough study be made of the fuels 
of this nation, looking toward a Na- 
tional Fuels Policy. Somewhere in the 
very near future a decision has to be 
made as to whether we will continue 
to have strong and vigorous domestic 
fuels industries or not. That has to 
be a Government decision. 

“Left alone, the domestic industries 
can compete only to a limited extent, 
beyond which the imported foreign 
fuels, having no actual cost relation- 
ship with domestic fuels, will overrun 
our markets. This trend, which is now 
under way, must be halted or it will 
eventually destroy us.” 


PRODUCTION: 
A warning sounded 


Or GROWING CONCERN 
producers is the increased disparity 
between the state’s ability to produce 
oil and what it actually produces. 

A recent TIPRO study shows that 
Texas, with the possible exception of 
California, is the only major produc- 
ing state inadequately called upon for 
production in terms of reserve hold- 
ings and reserve productive capacity 
While Texas holds approximately 47 
percent of the nation’s crude oil re- 
serves, it is supplying less than 36 per- 
cent of the market. All other major 
producing states, except California, 
are supplying a greater percentage of 
the market than they hold reserves. 

Although the inequitable pro- 
duction is small in each state, 
collectively it amply covers 

Texas’ 10 percent production 

deficit in relation to reserves. 

Pursuing this problem further dur- 
ing the organization’s annual meeting, 
TIPRO President John Hurd said: 

“'.. In 1960, the Texas industry 
was held to a total of 104 allowable 
producing days. This compares with 
190 in 1956, 171 in 1957, 122 in 1958 
and 123 in 1959. Thus far in 1961, 
the number of days has dropped three 
1960 level. 


to Texas 


below the 
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“Over the past five years, 
Pexas’ annual rate of crude produc- 
tion has dropped 176 million barrels 
into Districts I-IV have—in 


the same pe riod joined other factors 


Limpor S 
recognized as responsible for the 
state’s market decline by INncreasimg 


mil- 


their annual flow rate some 92 
lion barrels.” 

It is interesting to note that a large 
portion of the total drop in ‘Texas 


production since 1956 occurred in 
1960—the first full vear of the Man- 
datory Imports Program. In that year 


) 


alone, production dropped 52 million 


barrels. lowerine total state produc- 
tion even below its production level 
in the recession year 1958 by some 8 
million barrels. 

In his address to the Interstate Oil 
Compact Commission in Houston last 
month, Texas Governor Price Daniel 
gave this warning to non-prorated 
States: 

“ . . Without this restrictive 
action on the part of leading oil 
producing states, your own oil in- 
dustry would be ruined. I hope you 

will realize, too, that every time 
some of our producers and legisla- 
tors hear about unrestricted pro- 
duction in other states, they give 
us trouble and criticism. 

“We are following the only policy 
which can save the domestic oil in- 
dustry from destruction, but the pro- 
rating market demand states must 
have help and cooperation from the 

other oil producing states, and we 
must have it soon. We cannot long 
continue to restrict and reduce our 
production if it simply means that 
wells in other states will produce 


more 
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INTEGRATION TRENDS: 
A threat described 
MANY PRODUCERS are keeping clos 
watch on what they believe is an ac- 
celerating trend toward increased in- 
tegration by both crude oil purchasers 
and interstate natural gas pipe lines 
Observing that this trend poses “an 
to the 


ominous threat survival of 


small producers) and raises serious 
TIPRO has 


adopted a resolution to study the 


antitrust questions,” 


present trends of mergers, purchases 
of reserves in place and othe pur- 
chasing patterns to determine then 
monopoly implications 

If it is determined that actions 
by purchasers of crude oil or 
natural gas are in any manner 
tending toward restraint of com- 
petition or violation of appropri- 
ate statutes, the organization 
may present its findings to appro- 
priate governmental agencies for 
such action as they determine 
advisable. 

This problem was discussed at 
leneth in the kevnote address at 
PIPRO’s annual meeting. Keynote 
R. L. “Bob” Foree of Dallas said: 

There are really only three 
states which prorate demand—Texas, 
Oklahoma and Kansas. There is no 
hope in getting other states to adopt 
similar proration laws, for it has been 
tried for many vears and found im- 
possible. 

(Louisiana Conservation offi- 
cials tell Wortp Or the state 
has been prorating production 
based on market demand since 
1940. However, seldom have al- 
lowables been set below nomina- 
tions. ) 

“The real answer lies in more re- 
sponsible action by top management 
of leading interstate purchasers. ‘They 
have wide discretion in determining 
where they will take the oil they need. 

“Imports from other states, into 
Texas, have reached the figure of 
some 600,000 barrels per day.” 

(The Bureau of Mines esti- 
mates Texas crude imports from 
Louisiana average 375,000 bar- 
rels daily while Texas exports to 
Louisiana average 92,000 barrels 
daily, for a net deficit of 283,000 
barrels daily. ) 

In expressing a battle warning to 


interstate purchasers, Foree stated: 
‘The monopoly implications of in- 
terstate purchasers seeking to keep 
allowables down in states which have 
a large number of independents, and 
seeking to produce as much as pos- 
sible where they own the oil, is very 
obvious. I attended a Commission 
hearing in Austin in June of last year, 
where the successful requests were tor 
8 days. A few days later, I was in the 
great state of Wvyomine and toured 


an oil field there, where wells were 
being produced with . . . no water, 
just 800 barrels of oil per day ... and 
this oil Was being purchased by one 
of the ‘Texas 8-day nominators. 

“How silly can you get that in- 
dependents should fight off legislation 
in Texas to set a 14-day minimum 
allowable. and then shortly 20 tO 
Washington to discourage federal 
officials trom takine an interest in 
better sharing—of the reserve capac- 
it\ of the various states. All of this 
happened at a time when leading 
purchasers were following policies 
which caused trouble in the first place. 

“If the interstate purchasers really 
want to avoid federal proration and 
attacks by state legislatures, on mar- 
ket demand proration, they had bet- 
ter review their thinking and change 
their policies, because the Antitrust 
Division of the U.S. Justice Depart- 
ment is definitely interested in this 
purchase system, as shown by its an- 
nual reports relating to IOCC sur- 
veillance in the last two years. The 
Antitrust Division would welcome a 
complaint from independents on this 
subject. 

“The statements of major 
companies’ top management of 
the years gone by, that the in- 
dependent is necessary to long- 
range survival of major compa- 
nies, has been conspicuous by its 
absence, and we are now hearing 
brags about self-sufficiency. 
They have a tremendous auto- 
matic advantage over indepen- 
dent producers searching for 
new reserves. 

“The statements of various majo 
companies brag about their strides to- 
ward greater self-sufficiency—a way 
of saying that there is no need for 
independent producers. The monop- 
oly implications here are apparent 
also.” —The End 
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High mud weight presents 


Drilling conditions in 
the Agha Jari field in 
Iran dictate mud densities 


ranging from 18-22 ppg 


By H. G. van Laar, 


Senior Production Chemist 


and Reginald R. Lewis, 
Mud Engineer. Iranian Oil 


Exploration and Producing Company 


PROBLEMS in Iran and 
Agha Jari field 


troublesome and ex- 


DRILLING 
particularly in the 
Figure 1) are 
pensive. Thus, a thorough evaluation 
of the mud programs is necessary. 

Severe lost circulation, extreme 
high-pressure water flows and salt 
beds of a thousand feet or more are 
the conditions that dictate the mud 
program. A typical A 


diagramed in Figure 


gha Jari well is 
2. This typical 
well required some 1,500 tons of mud 
materials (mostly salt and barites) at 
s cost in Iran of approximately 
$75.000. 

(he upper hole which is drilled in 
he Upper and Middle Fars forma- 

NS Middle Miocene 


cial mud problems. A conven- 


presents no 


onal fresh-water mud composed of 
treated 
d to drill the series of red and grey 


caustic-tannate bentonite 1s 


marls interbedded with sandstones. 


Water loss is not critical but it is 


kept under moderate control with 
carboxylmethylcellulose and by emul- 
sification of the mud with topped 
crude oil. Typical properties of this 
upper hole mud are shown in Table 1. 
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Figure 1—The Agha Jari field is located in the Agreement area. The Consortium 
group, composed of a group of international oil companies, operates and manages 
the oil producing and refining operations within this area in South Persia. 


TABLE 1 
[Typical Properties of Upper Hole Mud 
Density 75 pef 
\ iscosity, API 10 seconds 
Water Loss, API 25 Ce, 
pH 10 


At about 6.000 feet, 9°%.-inch cas- 
ing, the second string, is cemented 
into the top of a formation termed 
the Lower Fars. This formation, over- 
lying the limestone reservoir, consists 
of marls, anhydrite, and salt. Depend- 
ing on the location, the Lower Fars 
may be anywhere from a few hundred 
to a thousand or more feet thick. Salt 
water is present in this formation 
with pressures approaching overbur- 
den pressure. The existence of these 
abnormally high pressures depends on 


local conditions because these pres- 
sures do not occur in all areas. 
To control these abnormal wate1 


pressures, muds ranging in density 
from 130 to 165 pounds per cubic 
foot (pef) have been used. Because 
of the extensive salt beds, these muds 
must be of the salt saturated type to 
Saturated 


salt muds often present suspending 


prevent severe wash-outs. 
problems, difficulty in water loss con- 
trol, and are generally considered 
harder to control than most mud sys- 
tems 

Saturated salt muds with densities 
of 150 pef are used with routine suc- 
cess. Their composition and control 
is simple with present know-how but 
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erious difficulties have been experl- 
enced in the past. The composition 
and properties of a 190 pet saturated 
salt mud used for drilling the Lower 
Fars are shown in Tables 2 and 3 


TABLE 2 
Composition of 150 pel Salt 
Saturated Mud 
Water l barre 


pounds 


f 


Salt Water ( i\ pounds 


Starch ) pounds 
Jarites ,100 pounds 
lopped Crude gallons 
Sodium Chromat« pound 


TABLE 3 
Properties of 150 pcef Salt Saturated Mud 
Density 150 pef 
\ iscosity, API 60 seconds 
Water Loss, API 5D 
Plastic Viscosity U cps 
Yield Value 0 Ibs./100 sq. ft 
pH 8.5 -9.5 
Sodium Chloride 320,000 ppm 


Maintaining satisfactory flow prop- 
erties is the foremost problem with 
this mud. It is necessarily high in 
solids content initially, and will toler- 
ite the dispersion of only a small per- 

solids 


drilled Chemical 
] 


relatively ineffective: 


entage of 
thinners are 
therefore, mud cyclones are used to 
separate and reject drilled solids from 
the mud stream. The cyclone is oper- 
ated intermittently as required to 
maintain a solids content of about 


44 to 47 percent by volume, Other 
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FIGURE 2—Here is a typical Agha Jari well showing the 
casing program, lithology encountered, and the drilling fluid 


used. 
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treatments consist merely In control- 
ling the water loss by additions of 
starch, maintaining a pH of 8.5 to 
9.5 with caustic soda, and adding dry 
salt to compensate for dilution caused 
by the cyclone treatment 


This mud is used only until the 
caprock has been penetrated 20 to 
30 feet. The caprock, overlying the 


Asmari limestone reservoir, consists 
predominately of anhydrite and var- 
ies in thickness from 100 to 160 feet 
The caprock is usually encountered 


at 6.000 to 8.000 feet. 


After logging, 7-inch casing is run 
and cemented. The Asmari reservoir 
rock is of Miocene/Oligocene age and 
consists of fine to coarse grained com- 
pact limestone and is well fractured. 
lo avoid formation plugging and sub- 
sequent reservoir damage by mud 
solids, a “non-solids”’ mud containing 
no barites and no clay is used as a 
completion fluid. Required density is 
attained by dissolving salt in the 


water (saturated salt water weighs 
75 pef). Water loss is controlled by 
carboxylmethylcellulose and by emul- 


The 


chosen to yield a 200 psi overbalance 


sification with oil. density 1s 


over the anticipated reservoir 


sure. Generally, a density of 65 to 


pres- 


75 pef is sufficient. Typical mud 
composition and properties are shown 


in Tables 4 and 5 
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FIGURE 3—The 


densities. 





TABLE 4 
Composition of “‘Non-Solids”’ 
Completion Mud 


Water 1 barrel 
Salt 120 pounds 
CMC 72 pounds 
Sodium Chromate 1 pound 
Oil +t gallons 


TABLE 5 
Properties of ‘‘Non-Solids”’ 
Completion Mud 
Density 72 pef 
Viscosity, API $5 seconds 


Water Loss, API 3 cc. 

Salt 320,000 ppm 
Oil 8% by volume 
pH 8 


This inexpensive mud is easy to 
prepare and has given excellent drill- 
ing results. Sodium chromate is used 
as a corrosion inhibitor. At present, 
insufficient information is available to 
evaluate the possibly improved well 
productivity resulting from the use of 
this “non-solids’ completion mud; 
however, it seems reasonable to expect 
that a mud devoid of barites and clay 
will cause less formation plugging. 

Very little treatment of the mud is 
required while drilling the limestone 
reservoir. Small amounts of carboxyl- 
methylcellulose are added to control 
tighten the 
emulsion. The Asmari limestone gen- 
erally is penetrated from 500 to 1,000 
feet and the well is barefott com- 
pleted at depths ranging between 
7.000 and 10.000 feet. 


the water loss and to 





Weight -Lbs/CuFt 


total solids will vary with different mud 


WORLD OIL JULY 1961 


to 
il]- 
ed 
nt, 
to 
ell 
of 


ct 


As mentioned previously, the prepa- 
ration and control of high density 


saturated salt muds present serious 
problems. For example, if attempts 
are made to prepare the 150 pef mud 


Table 3 


resultant 


listed in with unsuitable 


arites, the mud will be 
“thick enough to walk on.” Barites 
juality is of critical importance be- 
ause it 1s overwhelmingly the major 
ngredient; 1t comprises over 99 per- 
undissolved 


cent by weight of the 


solids. A minor impurity in barites 
which might cause no trouble in mod- 
erate density muds can cause disas- 
trous difficulties in an extreme weight 
nud. 

Clay is often an impurity in crude 
barites and unless the barites are 
processed by the manufacturer to re- 
iove substantially all of the clay, the 
barites will be unsuitable for heavy 
muds. Even as little as 2 percent 
lay in barites is excessive as will be 


shown below. 

\ high density mud should have a 
nuch lower clay content than a mod- 
rate density mud. Typical clay- 
barites ratios for 80 pcf and 150 pet 
muds are listed in Table 6. Assuming 
a 2 percent clay impurity in the bar- 
tes, the last line in the table shows 
the undesired clay imparted by the 


Darites, 


TABLE 6 
Pounds Per Barrel 
80 pef 150 pef 
Desired Clay 2U 5 


ay 100 1.000 


Barites (2% Clay Impurity 


desired Clay (from Barites 2 20 


lable 6 reveals that the 80 pel 
id has only 10 percent more clay 
than desired, but the 150 pcf mud 
has 400 percent excess clay. The 
essive clay in the 150 pcf mud 
cause high viscosities, high gel 
trengths, and an unmanageable drill- 
fluid. 
\ quick and reliable test for eval- 
ting barites, is to pout 175 cc of 
{ lled 


tate. Then add 500 grams of the 


water into a blender and 
tes sample rapidly to the water. 
(his slurry is equivalent to 1,000 
inds per barrel of barites. Agi- 
n is continued for five minutes. 
JULY 
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High quality barites will yield a thin, 
watery slurry in which the barites will 
settle out rapidly. Poor barites will 
yield a thick, viscous slurry in which 
no settling occurs. 

The second important factor in 
controlling the heavy salt saturated 
mud is the solids content. Maintain- 
ing the proper solids-water ratio is 
desirable in any mud, but in heavy 
muds this ratio becomes of critical 
importance. The 150 pcf mud listed 
in Table 2 should have a solids con- 
tent of about 44 to 47 percent, a 
rather narrow operating range. Ex- 
ceeding this range by even a few 
percent can result in poor flow prop- 
erties and high gel strengths. 

Tests on a large number of salt 
muds used in Iran were plotted to 


to yield density-solids relationships as 
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shown in Figure 3. The percentage 
of solids in mud is, of course, quickly 
and conveniently determined with the 
commercially available mud retort 
kits. 

Solids contents are controlled with 
mud cyclones of reliable, rugged con- 
struction. The principal units are a 
positive displacement mud pump, a 
centrifugal water pump, and a cy- 
clone unit consisting of four individ- 


ual cyclones centrally manifolded. 


As mud from the circulating sys- 
tem enters the cyclone, the mud is 
diluted with water to a certain den- 
sity. A 150 pcf mud, for example, 
is diluted to a density of about 82 to 
86 pcf. The diluted mud enters the 
cyclones tangentially at high speed. 
The whirling path of the mud within 
the cyclone results in a separation 
of the mud solids so the high specific 
gravity solids (barites) discharge into 
the mud system and the low specific 
gravity solids (clay and drilled solids 
are run to waste. Table 7 shows the 
differences in mud properties before 


and after the cyclone treatment. 


TABLE 7 
Before After 
Cyclone Cyclone 

Density, pcf 150 150 
Solids, % by volume 48 43 
Plastic Viscosity, cps. 204 34 
Yield Value, 

Ibs./100 sq. ft. 22 2 
Water Loss, API c¢ 5 12 


Of course, only a small percentage 
of the mud system flows through ‘the 
cyclone treater and tests on the main 
mud stream determine when cyclon- 
ing is required. 

With high quality barites to start 
with and a cyclone to maintain the 
solids within prescribed limits, con- 
trol of the high-density, salt saturated 
mud seldom presents serious problems. 

Fortunately, mud programs in Iran 
generally do not have to content with 
the difficult problem of high temper- 
atures in the well. But high-pressure 
problems are another matter. 


—The End 
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99.6% pentanes-plus recovery obtained 
with short cycle adsorption 


New Conoco unit uses activated carbon adsorbent ma- 
terial, combination hot gas-steam regeneration system 


George F. Russell, President of the pentane-plus fraction from a natural gas stream 
Russell Engineering ¢ orp., Houston with a gasoline content of only 0.100 eallon per 1 O00 
cubic feet (GPM). The unit automatically and _ alter- 

\ NEW SHORT CYCLE hydrocarbon recovery unit. re- nately uses both steam and hot eas to regenerate adsorb- 
cently installed by Continental Oil Company in. the ent beds of activated carbon and activated alumina. The 
Driscoll field of South ‘Vexas is recovering 99.6 percent efHuent gas also contains only 3.0 Ibs./MMct water al- 


though minutes before, direct contact steam has been 


used to regenerate the beds. After 11 months operation, 


hed ACTIVITY shows no loss 
Additional features of the new unit are as follows: 


@A non-reeenerated pre-adsorber of activated carbon 





is used for filterine the inlet gas ot compressol oil or other 
heavy non-volatile materials present as mist particles in d 
the gas stream. Upon reaching saturation, the pre-ab- C: 
sorber carbon is discarded This section of the Conoco oO 
unit was changed out after approximately one year’s e 
operat n. F 
® Dual condenser-cooler flow hook-up keeps the lean 
CoO line 9AaS separated from the rich condensing hvdrocar- : 
bon stream flow. After the condensate is removed, the 
two streams are combined and routed back to the main 
vas stream | Figure 1 
ha moa 1 00 S 





ok ¥D 
mM 
4 - 7 “ V A 
| Tower 2 Tower 3 ’ it ; 
Direct Fired 
; 7 Cooling Heating iets 
Water 855 PS! 854 PS! : 
\ 


























SF CoO 














v a i Ni | 
+X GX eX i gies as 
o ‘ i steidid 
LY AY ’ er 
“oO ’ “ & 
ben -~ —|— + — — = > —_—<—s=> Qu * T 
Woter ieater eporator 
— — \}- ee — —___—_@>— 7 | 
ay [}H— eee ee FIGURE 1—Flow diagram for new three-tower short cycle unit shows 
.- Aint CAN 4 r ) . . _* . r . 
— Heater details of combination hot gas-steam regeneration system. Water stripped 


from the gas is used as feed for the steam system. 
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Pentanes And Heavier GPM Outlet/GPM Inlet 


~Butanes 


Propane 


Selected Cut-Off Point For 
Optimum Adsorption Of Pentanes 
Plus. Bed Is Then Switched 





Concentration Ratio: GPM Outlet =GPM Inlet 
T 
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0 5 10 15 20 25 30 
Minutes On Stream 
FIGURE 2—Here is a simple version of the propane, butane and pentane fractions in 
inlet and outlet gas streams. Note that it is possible to have a momentarily greater concen- 
tration at the outlet end of a bed than is contained in the inlet stream. 


® Several safety shut-down features are provided on the 
direct fired heater. The main fuel gas valve on the heate 
can be closed by the high stack temperature controller 
or the high steam outlet temperature controller. An 
emergency control valve (actuated by flow controlle1 


FIC-] 


through the system drops below a safe operating mini- 


also will shut off fuel gas if the main flow rate 


mum. Excess flow check valves protect the heater in case 


} 


of line failure between the main skid and the heater skid. 


HOW THE UNIT WORKS 


lhe new short cycle unit utilizes a three-adsorber tower 
system which makes it possible to have one vessel on 
stream. the second vessel cooling and the third vessel 
heating. One of the unusual features of the unit is that 


iter vapor from the incoming gas stream is used as feed 


for the steam regeneration system. Thus, water vapor is 
adsorbed from the gas, distilled from the bed, condensed 
and accumulated for continuous or intermittent steam- 
ing of the activated carbon. 

Operation of the unit is controlled by a time cycle 
controller set at the desired cycle phase for a given flow 
rate. On a pneumatic signal from the controller, the 
freshly cooled adsorber is placed onstream. Simultane- 
ously, the heated adsorber starts cooling, and the satu- 
rated bed is switched to the heating stage. This action 
is repeated until shut-down, which is accomplished by 
stopping the gas flow. 

Referring to Figure 1. the rate of flow in the heating 
and cooling gas system is controlled by valve (V-1) on 
the main gas system. This valve receives a signal from 


the indicating flow controller (FIC-1) that is connected 


Why Adsorption With Steam-Reactivated Carbon ? 


® Beds are more effectively stripped of adsorbate due 
to reduced partial pressure (or fugacity) of hydro- 
carbons in the vapor phase. 

® Beds are more effectively stripped of adsorbate due 
to presence of adsorbed water in the capillaries and 
interstices of the carbon pellets. Removing the water 
simultaneously carries away the residual heavy ends 
from the interior of the grain. 

e@ Activated carbon requires less than one-half as many 
pounds mass per unit of hydrocarbon adsorbed due 
to greater adsorption capacity. 

e Having a fewer number of pounds of carbon to heat 
and cool/cycle, less fuel and heating and cooling 
equipment are required per bbl. recovered. 

@ Small beds mean smaller diameter vessels, and/or 
lower pressure drop for gas flow through beds. 


@ Harder carbon pellets mean longer life and/or fewer 
rechargings. 

@ High latent heat of water requires fewer pounds 
flow per million Btu heat input to beds; water is 
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adsorbed to interior of pellet and gives up latent 
heat of adsorption for quick and uniform tempera- 
ture rise. 


® Conversely, when steaming is stopped, latent heat of 


desorption to the hot and relatively dry gas cools 
beds more quickly with a fewer number of pounds 
mass of cooling gas. 


@ Due to higher MTD of condensing steam in product 


condenser, less surface for heat transfer is required 
per Btu/hr. 


@ Due to increase in partial pressure of hydrocarbon 


when steam condenses, a greater degree of condensa- 
tion of hydrocarbons is achieved. 


@ Less recycle gas is required for both heating and 


cooling gas when used on either an open or a closed 
cycle. 


@ Since carbon is a relatively inert material it does not 


react chemically with either acid gas or basic ma- 
terials such as the amines from hydrogen sulfide 
treating plants. 
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FIGURE 3—Inlet and outlet gasoline concentration shows 
how steam regeneration can boost recovery. 


1 


to an orifice on the heating gas line. The amount of gas 
flowing in the heating and cooling systems may be fur- 


ther controlled by valves (V-2) and (V-3 


Main flow system (Tower No. 1 onstream). Gas 
enters the unit through the inlet separator which con- 
tains a pre-adsorber section of activated carbon. The 
separator removes any free liquid in the inlet gas stream, 
while any adsorbent fouling components (compressor oil, 
are adsorbed in the pre-adsorber pack. The 
vas stream then flows through valve (V-1), check valve 
CV-1), down through adsorber No. 1, and _ finally 


amine, enc. 


through outlet valve (V-4) into the sales gas line 


Cooling gas system (Tower No. 2 cooling). Cooling 
gas leaves the main stream downstream of the inlet sepa- 
rator, due to the restriction in the main gas stream at 
V-] The gas then flows through valves V-2 and 
V-5), and down through the tower that is being cooled 
The gas continues through outlet valve (V-6), and heat 
exchanger (E-1 to preheat water and gas on heating 
cycle), through condenser (E-2 through regeneration 
gas scrubber (1) and back into the main flow gas line 
downstream of (V-1 Liquid condensed and removed 


in scrubber No. 1 flows into the liquid accumulator. 


Tower regenerating system. (Tower No. 3 heat- 
ing). When the heating cycle starts, the water pump 
starts pumping water into the heating gas line and at 
the same time a sional from the programmer (not shown 
overrides flow controller (FIC-1) and allows valve (V-1 
to become fully open. With the reduced back pressure 
at (V-1), the gas rate through the heating system 1s re- 
duced, allowing the heating system to become basically 
1 Water system 


The water and gas flow through (E-1) and absorb 


heat from the cooling gas stream. The preheated water 


then becomes steam s it passes through the heater. The 


steam flows through (V-7) and down through the towe1 
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that is being regenerated, displacing the adsorbed hydro- 
carbons. When the steam has fully saturated the ad- 
sorbent in the tower, the programmer stops the water 
pump and returns control of (V-1) to flow controlle: 
FIC-] This allows the gas rate in the heating system 
to increase and the steam in the tower on heating is dis- 
placed by hot gas. 

The steam continues through outlet valve (V-8 
through condenser (E-3). and through regeneration gas 
scrubber No. 2. 1 and 

combines and returns to the main gas stream down- 
stream of (V-1 
flows into the liquid accumulator 


The gas from the two scrubbers 


Liquid condensed in the scrubbet then 


Supply and fuel gas system. Supply gas is taken from 
the main gas stream downstream of the unit. After re- 
duction in pressure to 75 psi, the gas is used as power 
for the water pump. Exhaust gas from the pump dis- 
charges into a 30 psi system to supply instrument and 
fuel gas. Required make-up gas is supplied to the 30 ps1 
system by a regulator installed upstream of the pump on 
the 75 psi power gas system. In case of supply gas failure. 


all diaphragm motor valves fail sate 


COMPLEX TECHNOLOGY 

Adsorption, although it appears simple, it is probably 
one of the most difficult and least understood operations 
in common use in the natural gas production industry 
today. Many of the calculations of design and operation 
are based on empirical relations. Also, an adsorbent may 
approach but never reach true equilibrium during the 
continually changing sorption-desorption-cooling cycles 
Thus. time is of the essence. 

Figure 2 shows a greatly simplified version of the hy- 
drocarbon concentration of the propane, butane and 
pentane fractions contained in a gas stream versus time 
on stream. As shown in the figure, it is easily possible to 
have a momentarily greater concentration of a particulat 
component at the outlet of a bed than the gas contains 
on the inlet side. This is caused by displacement of lighte1 


and more loosely adsorbed molecules by heavier and less 


TABLE 1—Unit Operating Conditions and Recoveries in 
Summer and Winter 


A 
Summer Conditions | Winter Conditions 





July 19-20, 1960 January 18-19, 1961 
Inlet Gas Inlet Gas 











Component Mole % | GPM | Mole % GPM 
OF, 65:2 230 | 169 | 
Methane.. 94.96 94.10 | 
Ethane.... 2.16 3.52 | 
Propane. . 18 049 2f 074 
Iso-Butane.. 12 039 19 .062 
n-Butane .01 .003 .02 | 006 
Pentanes Plus 27 .108 1 090 
per 100.00 .199 100.00 -232 
Average Operating Pressure 765 psig 700 psig 
Pressure Drop ,.Overall 22 psi 30 psi 
Average Operating Temp 95° I 75° F 
7.647 MMscf/d 8.114 MMscf/d 


Gas Thruput : 
Stock Tank Recovery 19.59 bpd 18.72 bpd 
Water Production 1.22 bpd | 87 bpd 
Effciency Ratio: 

Stock Tank 


aos 996 1.077 
Cs +- 
On Steam Time/Bed 6 Minutes 12 Minutes 
Outlet Gas Dew Point, °F 10 °F 5 
Cy, Discharge Coefficient 0 28 
Note: Beds contain 600 pounds of 4-6 Mesh Carbon and 150 Pounds of 


44” Diameter Balls of Activated Alumina. 
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TABLE 2—Podbielniak Analysis of High-Pressure 
Accumulated Liquid 


Sampled 7-20-60) 








Liquid 
Component Mole % Volume % 
Methane 22.51 10.82 
Ethane 2.98 2.15 
Propane 41 o- 
Iso-Butane 43 40 
Butane 38 34 
Pentanes Plus 73.29 85.97 
Total 100.00 100.00 
Shrinkage Factor* 91.2% 
Pressure, psig 750+ 
Temperature °F 102° F 


‘Liquid volume recovered in stock tank expressed 
as a percentage of the high-pressure accumulator 
liquid. 


volatile hydrocarbons. ‘Thus, it is important to switch 
to a fresh bed upon breakthrough of the key component 
Ol else suffet poo! recovery efficienc 1es by rapidly losing 
desired components to the exit vas. 

As an example it may be assumed that the C frac- 
tion is the one of prime interest. As indicated in Figure 
}, a cyclical length of 12 minutes will yield optimum 
results. If the cycle were shorter, the actual liquid volume 
recovered might be greater. However, since greater con- 
centrations of propanes and butanes would be present, 
flash loss would be increased with the net result that 
recovery would be lower 

If the cycle were longer, increasing amounts of pen- 
tanes would be lost into the exit gas stream, and efficiency 
would be lower. 

Figure } shows how extraction efficiency iS improved 


by stripping residual hydrocarbons left on the bed afte 
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hot gas regeneration only. Steam stripping approaches a 
lower equilibrium residual adsorbate which means a lower 
residual component in the exit gas. This is for beds which 
have reached the same temperature level for the same 
period of time. Pressure and inlet compositions are like- 
wise comparable. 


TEST DATA 

The unit was placed on stream in mid-1960 by Con- 
tinental Oil Company at Driscoll field, Duval County, 
lexas. For the past nine months this unit has been ex- 
tracting approximately 20 barrels of 54.9° API gravity 
stock tank liquid per day, from an average of 8.2 MMcfd 
of 0.10 GPM gas. Also, the unit provides a 2.53 MMcef 
water content gas for sale to a natural gas pipe line at 
pressures up to 900 psig. Table 1 shows a comparison of 
efficiencies, recoveries, conditions and compositions. 

The activated carbon of petroleum coke origin used in 
the unit has been used for over ten years in the solvent 
industry without being replaced. Based upon this _per- 
formance, the expected life of the adsorbent material is 


The End 


extrapolated to last for many years. 





Tool Removes Valve 
Deposits Quickly 


Corrosion products, dirt, sla 


materials often clog plug cocks 


Oo 


ire used only occasionally. This 
tool can be used to remove these un- 
I ible deposits. 


Lhe tool is screwed into the closed 


Sere | 0000 





[he cock then is opened and 
plunger is driven through the 
core, thus removing the plugging 
After the cock is closed, the 

iy be removed 
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and Service Cock 
W/ Union 
( Plug Removed ) 


Packing 
Screw 





Nipple Plunger 





























51 











How to determine equity 
percentages in unit operations 


Simplified techniques applied to isopaching across water 
tables and fault planes permit quick, accurate determina- 


tion of net oil sand 


By Dennis R. Allen 


JAPLAN VIEW Principal Geologist 
PA I\ \ \ Long Beach Harbor Department 
wr 1 Long Beach, Calif. 
/ 1 \ | \ Basil V. Savoy 
\\ \ \ Petroleum Engineet 
P “| FEATHER EDGE ai Union Pacific Railroad Co. 
, | Wilmington, Calif. 
| 
| | As THE NUMBER of unit operations 
| » | increases, problems associated with 
7 | the determination of net oil sand 





become increasingly important. Sev- 
eral techniques are presented here 





—— ll 
LINE 
wet 











oO /} | 
0 j \ 
| § | which quickly and accurately establish 
/ o the clean and wet lines, and show 
= , : 
; ; } ass “ how isopach lines are drawn across 
vA . - 
// / / = | \ oil-water contacts and fault planes. 
P a ° . . . . - . 
/ / - ° For making quick estimates of oil 
/ / ( re) , ' ; ; ' 
= in place, the use of thick sand inter- 
\ | vals and approximate acreage figures 
\ may be adequate, but this does not 
\ \ Le ; 
| \ satisfy the detailed accuracy needed 
SECTI LINE 


for determining equity percentages. 
Selecting the proper technique fot 
CROSS SECTION determination of net oil sand becomes 


most important in: 





®@ Unit operations, where the equity 
of individual operators may be thrown 
materially out of balance through 
improper selection of a workable con- 
tour interval or featheredging* tech- 
niques along oil-water contacts o1 





fault planes. 


SHALE @ Equity determinations, in such 
areas as California and the Gulf 


IDEALIZED OIL-WATER CONTACT IN A MASSIVE SAND 


Coast, where zefinements in_tech- 
SCALE-NONE Ps hich ordinaril 
nique are required which ordinarily 
FIGURE 1—This ideal water-oil contact situation shows how the clean and 100 
percent wet lines may be determined from a cross section and projected onto the —*Featheredging, as used in this article. may be 


isopach map. Electric log and core data, test results, etc., are used to construct the defined as the wedging out of net oil sand to 
- ad zero thickness along an oil-water contact or a 
cross-section, fault plane 
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would not be necessary in making 
the more common total interval iso- 
pachs. 

@ Water flooding and other second- 
ary recovery operations where net oil 
sand maps are necessary to compute 
original oil in place and _ predict 
recoverles. 

The techniques discussed currently 
are being used successfully by pro- 
duction engineers and geologists in a 
field noted for problems connected 
with multiple zones, numerous and 
overlapping water tables, complicated 
faulting and numerous small lease 
ownerships. 

It is assumed that the reader has a 
knowledge of sand counting methods. 
It also is assumed that all sand inter- 
vals have been corrected to vertical 
as is the common procedure when 
planimetering is to be done. The 
techniques of establishing clean and 
wet lines, and of drawing isopach 
lines will be discussed in two parts: 

1) those used above oil-water con- 
tacts: and (2) those used along fault 


planes 


ISOPACHING ACROSS 
WATER TABLES 

When well control points are few 
and several water tables exist, a fairly 
accurate isopach map may be drawn 
if proper techniques are applied. Wet 
and clean lines first are established 
through the use of cross sections. Net 
sand thicknesses then are established 
at points along the clean line by 
interpolation or extrapolation of well 
data. Finally, isopach lines are drawn 
to fit these points in addition to the 
available sand counts. 

\ primary problem is the selection 
of proper zonal divisions. If the field 
geology is complicated and the pro- 
ducing interval thick, a sufficient 
number of isopach intervals should 
be chosen to allow delineation of 
thickness trends, fault planes and 
water tables. The isopach interval 
should be picked to strike a proper 
balance between the detail desired 
and the time available. A good rule 
thumb, when forming a unit for 
waterflooding, is to isopach separately 
each sand or group of sands that is 


to be isolated in the flood. 


Determine clean-wet lines. The 
simplest type of oil-water contact is 
1 single horizontal table underlying 
relatively 
When iso- 


contact 


a uniform oil zone in a 


massive sand (Figure 1 


pachinge across an oil-wate1 
such as this, the clean and 100 per- 
JULY 


1961 WORLD OIL 


NET SAND UNKNOWN 






— OIL; 


NET OIL SAND THINNING TO OIL/WATER CONTACT 










NET SAND UNKNOWN 






WATER at 


NET OIL SAND THICKENING TO OIL/WATER CONTACT 












3. NET SAND UNKNOWN, 


FT PT 


= WATER 
NET OIL SAND VARYING OVER AREA 


EXTRAPOLATION OF NET SAND THICKNESS AT CLEAN LINE 


DATA REPRESENTS NET 
OIL SAND OVER INTERVAL 





SCALE -NONE 


FIGURE 2—Net oil sand thickness may be determined by several methods depend- 
ing on well control and the three general geologic conditions illustrated. In cases 1 
and 2, thickness may be determined by proportioning. Careful extrapolation of the 
sand counts is required in case 3. 
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EXTRAPOLATION OF NET OIL SAND THICKNESS AT CLEAN 
LINE BY WELLS DOWN DIP 
SCALE -NONE 


FIGURE 3—Gross sand in wells which penetrate the water table or in wells located 
down dip from the 100 percent wet line may be used to determine sand thickness 
at the clean line by interpolation with the closest updip well. 
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SCALE -NONE 


DATA REPRESENTS NET OIL SAND OVER INTERVAL 


FIGURE 4—Zones which are complexly interfingered with many small sands having 
different water tables may be simplified by grouping several sands together and estab- 
lishing a wet and clean line for each group. Also, isopach lines may be carried across 
the oil-water contact by first establishing sand thickness by interpolation at various 
points on the clean and wet lines. Isopach lines drawn to fit these points will cross 
the feather edge to the wet line diagonally in the direction of sand thickening. 


cent wet lines are determined by 


constructing cross-sections that utilize 


electric log and core data, formation 


] 
test resuits, water entry survey data 


and well production histories Che 
wet and clean lines then are placed 
on the isopach base map by projec- 
tion into the plan view. 

Once the clean and wet lines are 


established. the next step is to sand 


count the available wells. Many times 
there will be no wells to sand count 
at the clean line It is necessary to 


determine the thickness at various 
before the 


The 


positioned 


points along this line 
featheredge can be isopached 
isopach lines then can be 


by proportioning between the clean 
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and wet lines. 
thickness at the 
determined by 


The net oil sand 


clean line may be 


several methods, depending upon geo- 
and well control. 


logic conditions 


Generally, the geologic conditions 


may be broken into the following 


Figure 2 


CASES 


1. Net oil sand thins down dip 
uniformly. 


2. Net oil sand 
uniformly. 
) Net oil 


to lenticularity 


thickens down dip 


sand varies widely due 


If well control is good and the iso- 


pach trends above the water table 


readily lend themselves to extrapola- 
tion, the thicknesses at the clean line 
l and 2, 
determined by 
best 


may be estimated. In cases 
the thickness can be 
proportioning. In case 3 the 
method is a careful extrapolation of 


the sand counts. 


Down-flank wells used. Many times 


sand counts will be available from 


located down 


(Figure 3 


wells penetrating or 
flank from the water table 
Both net oil sand and gross (oil plus 
water) sand counts may be utilized 
from these wells. 
The net oil 
featheredge should be utilized in iso- 
paching between the wet and clean 
The that 
penetrate the water table, or in wells 


sand counts in the 


lines. gross sand in wells 
that are downdip from the 100 per- 
cent wet line, can be used to deter- 
mine the thickness at the clean line 
by interpolation with the closest well 
updip. 
When 
having more 
(Figure 4), the net oil sand isopach 


dealing with an interval 


than one water table 
must reflect the watering out of each 
sand unit. Zones that are complexly 
interfingered with many small sands 
having different water tables may be 
simplified by grouping several sands 
together and establishing a wet and 
clean line for each group. 
Occasionally a vertical transition 
zone of varying water-oil saturation 
exists between the bottom or edge 
water and the oil zone. A single oil- 
water contact can be substituted for 


this transition zone. 


Crossing oil-water contact. A prob- 
lem that frequently arises is how to 
isopach lines across an oil- 
water contact (Figure 4). Sand thick- 
nesses are first established by interpo- 


carry 


lation at various points on the clean 
and wet lines. When isopach lines are 
drawn to fit these points, they will 
cross the featheredge to the wet line 
diagonally in the direction of sand 
thickening. 


ISOPACHING ALONG 
FAULT PLANES 
Many oil fields contain faults which 
act as barriers to fluid migration. One 
or more fault blocks can be singled 
out for field. 
The methods used in isopaching 


unitization in such a 
sands bounded by one or more faults 
become critical when equity percent- 
ages are to be based on net oil sand. 
This is particularly true when the 
1961 
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FEATHER EDGING TECHNIQUE FOR NET OIL SAND ISOPACHS ALONG 


NORMAL FAULTS 
ISOPACH LINES REPRESENT NET OIL SAND OVER INTERVAL 


SCALE -NONE 


FIGURE 5—Featheredging along the fault plane is the most equitable method for 
determining sand volumes when small properties are included in the unit. Note the 
distinct difference in appearance of isopach lines at the intersection of the water table 
and fault plane, depending on whether the intersection is in the upthrown or down- 


throw n block. 


unit area has a large number of 
property holders. 

For simplicity, this discussion will 
be limited to normal faults and the 
related isopaching techniques. Any 
number of cases are possible depend- 

upon the type of fault and direc- 

m of slippage. 

['wo methods of portraying a fault 
boundary or missing interval on net 

sand isopach maps are in com- 


oO? 


nh use: 


® Featheredging of intervals along 
fault planes (Figure 5 
® Using midpoint traces along fault 
Figure 6 


Wianes 


Fither method will give reasonably 


JULY 1961 WORLD OIL 


accurate over-all sand volumes, but 
featheredging along a fault plane is 
the most equitable method when 
small properties are included in the 
unit. It gives an accurate picture of 
the net oil sand as it actually exists 
for each property that crosses the 
fault. 

When several fault blocks or seg- 
ments are isopached together using 
this method, the isopached intervals 
often will overlap. To prevent any 
overlap, each individual fault block 
can be isopached separately. Another 
satisfactory method is to feather edge 
the exterior or unit boundary faults 
and to use midpoint traces for the 
interior faults. 


The interval to be isopached should 
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be chosen, insofar as possible, to give 
a fairly uniform distribution of sand 
from top to bottom. 


Plot fault traces. When featheredg- 
ing an oil zone along a fault plane, 
the first step is to place both the top 
and bottom fault traces of the inter- 
val to be isopached on a base map. 
This can be done by plotting inter- 
cepts between contours on top of the 
zone and fault contours, or by plot- 
ting intercepts from a number of 
cross sections and connecting them 
together. The next step is to propor- 
tion the isopach lines between the 
fault traces to obtain sand _ thick- 
nesses in the featheredge. These sand 
thicknesses will range from full 
counts in the total interval to zero at 
the extremity of the featheredge. 
Frequently, fault intercepts are 
needed for sub-zones within an inter- 
val. These traces are most easily 
obtained by taking percentages of the 
total interval represented by the sub- 
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FIGURE 6—Midpoint fault traces are established by constructing cross sec- 
tions, projecting zone midpoints at the fault plane into the plan view and 
constructing them as shown. The result shows the amount of omitted inter- 











val and allows for varying interval thickness between fault blocks. 
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FIGURE 7—The midpoint method may be used to isopach across a water 
table. For proper results, the fault intercept at the top of the interval must 


be shown as indicated. 


zones, usually determined from the 
log of a nearby well, and applying 
them by proportion to the distance 
between fault traces representing the 
top and bottom of the interval. 
There is a distinct difference in 
the appearance of the isopach lines 
at the table 


and a fault plane, depending upon 


intersection of a water 


whether the intersection is in the 


upthrown or downthrown block. TJ his 
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difference is a matter of geometry as 


can be seen along section A-A’ in 


Figure 5. 


Midpoint traces. The use of mid- 
point fault traces can save consider- 
able time where several fault segments 
are to be isopached together. Mid- 
point traces can be applied best 
where the properties concerned are 
large, or the interval to be isopached 


thin. In most 


approximately the same overall accu- 


is relatively cases, 
racy can be obtained by using the 
midpoint method as by the feather- 
edge method. 

Midpoint traces usually are estab- 
lished by constructing cross sections, 
projecting zone midpoints at the fault 
plane into the plan view, and con- 
necting them together as shown in 
Figure 6. The area between the up- 
thrown and downthrown block mid- 
point traces represents the average 
amount of the interval omitted by the 
fault. The use of midpoint traces 
eliminates the necessity for feathering 
the sand interval along the fault plan 
and simplifies the isopach map with- 
out materially affecting equity per- 
centages. 

Midpoint traces present a slight 
isopach problem when crossing an oil- 
. The mid- 
point trace, as used on a net oil sand 


water contact (Figure 7 
isopach map, actually represents the 
midpoint of the net oil sand. As the 
oil-water contact is crossed in a down- 
dip direction, the midpoint of the net 
oil sand will migrate from the gross 
interval midpoint trace to the fault 
intercept at the top of the zone, as 
the amount of net oil sand approaches 
zero (Line B-C, Figure 7). To prop- 
erly isopach across an oil-water con- 
tact when using midpoint traces, the 
fault intercept at the top of the inter- 
indicated in 


val must be shown as 


Figure 7. 


Small displacement faults. If the 
faults are of small displacement or if 
they are quite steep, and small prop- 
erties are not involved, ross interval 
midpoint traces may be substituted 
for net interval midpoint traces 
between the clean and wet lines with- 
out appreciable error. As shown in 


Figure 7, area 3, which is added, is 
approximately equal to area 4, which 
is omitted. 

When small properties are involved, 
midpoint traces may not be adequate 
if an individual property happens to 
lie within the area where the sand 
wedges out against the fault. In cases 
such as this, the interests of the small 
property owners can be safeguarded 
by feathering the sand along the fault. 

In general, there is a simple geo- 
metric solution for handling isopach 
lines when crossing water tables and 
at fault-water table intercepts. By the 
use of these techniques, more accu- 
rate equity percentages can be deter- 
mined. The End 
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How new foaming agents are 
aiding air|gas drilling 


Recent laboratory and 


field experience 


have opened new areas of 


JULY 


operation for air/gas 


1961 


WORLD OIL 


By J. L. Lummus, Research Group Supervisor, and 


B. V. Randall, Research Engineer 


Pan American Petroleum Corp., Tulsa 


THE MAJOR DETERRENT to air or 
gas drilling has been the almost cer- 
tain influx of formation fluids from 
a high percentage of the zones pene- 
trated. The use of foam as a drilling 
fluid has permitted faster and more 
economical drilling in many areas and 
has proven useful for removing extra- 
neous water in workover and well 
deepening operations. 

Pan American Petroleum Corpora- 
tion research engineers have tested, in 
the laboratory and in the field, hun- 
dreds of foaming agent compounds to 
determine the most effective in com- 
batting the influx of water in wells 
being drilled by air or gas. 

Test results have shown: 

® There is no direct correlation be- 
tween physical properties of surface 
active agents and their ability to re- 
move water and cuttings from a well 
while drilling with air or gas. 

@ The Foam Index (FS), which is 
calculated from model well test re- 
sults, has proved a satisfactory method 
of rating foaming agents for oil field 
fol 

@A new foaming agent has been 
developed which, in contrast to other 
products, is effective in the presence 
of contaminants such as sodium chlo- 
ride, oil and clay cuttings often en- 
countered when using foam as a drill- 
ing fluid. 

@® The use of foam as a drilling 
fluid has proved an effective and eco- 
nomical compromise between dry air 
and mud drilling. 

® In one well, a savings of $57,000 
in drilling costs resulted by using a 
combination of foam and dry air drill- 


ing as compared to an offset well 
drilled with mud. 


@ Foaming agents also have proved 
effective for removing water and 
sludge when working over or deepen- 
ing old producing wells, in unloading 
water from gas wells and in removing 
water after fracturing, acidizing or 
other completion operations. 


e A foaming agent for oil has been 
developed which has possible applica- 
tion in both drilling and workover 
operations. 

Air, natural gas or inert gases have 
been used as circulating fluids for 
rotary drilling for at least 10 years.’ 
Figure 1 traces the growth of the use 
of air drilling since 1950, and predicts 
increases which are likely to occur 
during the next three years. 

Prior to the development of effec- 
tive foaming agents, use of air as a 
drilling fluid was limited to areas 
where water was not expected. Air 
drilling since has increased rapidly 
and approximately three million feet 
of hole were drilled in 1959. Such 
growth has been made possible prin- 
cipally by using foaming agents to re- 
move water from the well bore and 
reducing circulating pressures, This is 
significant in light of an 11 percent 
industry-wide decrease in total foot- 
age drilled by all methods since 1956. 

Air has one outstanding advantage 
as compared to conventional drilling 
fluids in that drilling rates, particu- 
larly in dense formations, are much 
higher. Figure 2 shows a comparison 
of average drilling rates obtained 
using conventional mud, water and 
air. The relative drilling rate of clear 
water is about double the drilling rate 
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water and mud. 


obtained with conventional mud, 
while use of dry air provides a 4to 1 


advantage in drilling rate as com- 


pared to conventional mud. ; 

New developments, particularly low 
solids muds, show promise of bridging 
the drilling rate gap between conven- 
Simi- 


larly, use of foam or mist as a drilling 


tional muds and clear water. 
fluid has proven effective in maintain- 
ing high drilling rates in the presence 
of influx of formation waters ranging, 
for example, from 2 to 60 barrels per 
hour. Impact of the foam drilling 
technique during the past three years 
is illustrated by the fact that from 60 
to 70 percent of air-drilled wells now 
use foaming agents either continu- 
ously or at various intervals to remove 
excess water and cuttings from the 
hole. 

Full development ol present tech- 
niques should permit air drilling to be 
utilized, at least partially, in all hard 


rock fluid 


problem. It is estimated that air drill- 


drilling where entry is a 


ing should constitute 15 percent of 
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FIGURE 3—Various foams were tested using the 


above type of testing apparatus. 


the footage drilled in the Rocky 
Mountain, Appalachian and West 
lexas areas and five percent of the 
footage in the Mid-Continent area in 
the next three years, if present trends 
in drilling continue, indications are 
that a total of 14 million feet of hole 
will be drilled with air during 1963. 
Use of improved foaming agents, fur- 
ther utilization of air percussion tools 
and improved bits will play majo 
roles in the future of air drilling. 

A related development is the use of 
air or gas for completing, cleaning out 
and workover of wells in low pressure 
With the 
troduction of foaming agents, the use 


producing formations.® in- 
of rotary air drilling methods for com- 
pletion and workover in zones of 
severe lost circulation has become 
practical, This method has replaced 
the practice, in some areas, of rotary 
drilling to a point just above the pay, 
moving off the rotary rig and drilling 
into the producing zone with a cable 
tool rig. Likewise, rotary-air drilling 
techniques permit deepening, clean- 


out and other workover operations in 
partially depleted reservoirs without 
filling the wells with mud and with- 
out the use of lost circulation mate- 
rials in porous zones. Use of foaming 
agents has the further advantages of 
washing away paraffin, sludge and 
mud cake; and actually increasing the 
hole diameter through the productive 
zone. 

Oil foamers have been developed 
for gas drilling, cleanout and work- 
over operations. Oil foams have prop- 
erties similar to water foams but are 
advantageous in specific applications 
because they are compatible with any 
quantity of produced oil, they are sol- 
vents for paraffin and sludge and they 
will not form emulsions in oil produc- 


ing zones 


Laboratory evaluation. An investi- 
gation was made to determine if the 
effectiveness of a surface active agent 
in producing foam under simulated 
air drilling conditions was related to 
its physical properties, i.e., surface 
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TABLE 1—Properties of Surface Active Agents as Related to Effectiveness in Removing 
Fresh Water from Model Well 


Water Removed 
BbI /hour /1000 
1FM 


Film Drainage 


Aged Surface |Ross-Miles, mm Rate 











Material 0.01% Active Tension Dynes | Initial—5 min. | Inches/10 min. 
4 (High Foam Detergent 53 191—171 Very Rapid None 
t B (Shampoo Base 27.8 235—230 None (Stable None 
\ Oil Field Detergent 31.1 80. 1.2 6 
Agent D (Oil Field Surfactant 32.5 61 19 eg 106 
Agent E (Commercial Foamer 27.6 197—178 2.4 141 
\gent F (Commercial Foamer 31 215—206 2.3 120 
gent G (New Foaming Agent 32 85 10 oe 150 


TABLE 2—Comparison of the Effectiveness of Various Foaming Agents in Fresh Water 
Using Model Well Test 


Water Removed! Cutting Carrying 





Traveling Foam | 
Stability, (S Index (FS) | Bbl/hour/1000 Capacity 

Material 0.07 Ibs ‘bb! Sec. Inches CFM Lb/hour/1000 CFM 
Agent A 100 None None 

Agent B <100 None None 

Agent ( 167 251 96 30 

A ge D 61 169 106 | 10 

Agent I 137 411 141 170 

(Age I 103 302 120 | 80 

Ag G 206 515 150 180 


TABLE 3—Effects of Contaminants on Various Foaming Agents on Basis of the Pounds 
of Agent Required Per Barrel of Fluid Removed 


| 4 Percent | 20 Percent 





| 4Percent | Brine | Brine 
Fresh 10 Percent | 20 Percent | Brine | 1 Percent | 1 Percent 
Water Brine | Brine Mud Solids Oil Oil 
Agent D 05 12 22 78 70 1.40 
A ge I 025 OS 18 36 36 Ineffective 
Agent I 035 07 25 80 2.0 Ineffective 
A ge G 025 06 Os 35 31 .62 


TABLE 4—Here Are Shown Tests of Various Foamers 
(Using No. 2 diesel fuel) 


. | on | 
Concen- Traveling 

















Foam Cutting Carrying 
tration Stability | Index, Fluid Removed | Capacity 
Material Lb/bbl | (S) Sec. Inches | Bbl /hour/1000 CFM | Lb/hour/1000 CFM 
Tragacant! 0.88 50 0 0 
Oil Soluble Soap 0.70 50 0 0 
Soluble Noni il 
Surtace Active Agent 0.70 is 0 0 
ationic Surfactant 1.75 12 0 0 
\gent J 0.35 133 244 124 200 
\g G I Ww 
0.07 206 515 150 180 
TABLE 5—Summary of Field Tests 
WELL NO. 
A B Cc D E F G E F G 
6,400 10,400 | (5,000—9,400 
¢ Inte | faet | feet 4,900-—8,000 feet 8,000— 10,800 feet) 
1 Mud Foam Mud Foam Mud | Foam Foar Mud d “oan 
D 50 20 50 17 30 25 | l 4 l 
6 94(40)* 60 8(36)* 2 23 (39) * 7 * 6 8(28)* 
Rate 
( Ss 7 2 16 
e | used ese sections we tungsten carbide insert type, which cost approximately 
g bi Che number 1 parentheses indicate the equivalent number of regular 


TABLE 6—Here Are Shown Field Experience Averages for Various General Air Drilling 
Areas 


Penetration Rate* Ft ‘hr West Texas Rocky Mtns. Appalachian 


27.0 18.5 
y 5.5 17.0 
1 Mud <0 6.5 
Bit Life* Ft/bit 
650 ra 
ITO 958 150 
1 Mud 168 225 
es bot egular k bit 1 tung bide insert type t 
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tension, film drainage rate, etc. ‘The 
aged surface tension of dilute solu- 
tions was determined between distilled 
water and air with a tensiometer. The 
rate of drainage of liquid from foam- 
ing agent films was determined by 
measuring film thickness. 

In this test, primary colored in- 
terference bands were measured in 
reflected white light by drawing solu- 
tions of surface active agents in satu- 
rated air, using 5 x 5 cm U-shaped 
frames made from 2 mm glass rods. 
A film of foam in the frame in a ver- 
tical position progressively decreases in 
thickness from the top down as water 
drains from the film. The rate at 
which any selected thickness moves 
from the top of the film downward is 
defined as the film drainage rate. 
Drainage rate is expressed in this 
paper as inches per 10 minutes. The 
Ross-Miles method, as outlined by 
ASTM D-D, D1173-51T (1953), was 
used to determine the static foaming 
ability and the foam stability of vari- 
ous agents. 

To simulate the condition of mov- 
ing foam, which would more closely 
duplicate conditions found in wells, a 
model well was used for dynamic 
foam tests. One thousand milliliters of 
a mixture of foaming agent solution 
and fluid to be foamed was placed 
into a 2%4-inch ID lucite tube as 
shown in Figure 3. Ten grams of bit 
cuttings were placed on the screen 
and air introduced through the cen- 
tral 34-inch OD stainless steel tube at 
a rate of 1.2 to 2.4 cubic feet per 
minute for 10 minutes. 

Time required for the foam to 
reach each of two index marks on the 
tube was recorded and the foam dis- 
charged from the outlet was collected 
in beakers. The volume of foam col- 
lected in specific time intervals (gen- 
erally 2 minutes and 10 minutes) was 
estimated. A defoaming agent was 
added and the volume of liquid in the 
beakers measured, Cuttings carried 
into the beakers were collected, dried 
and weighed. 

Since the model well foam column 
is relatively short and the foam is only 
slightly compressed by the hydrostatic 
head of foam above it, the ability of 
the fluid to foam and the stability of 
the foam under dynamic conditions 
are closely approximated by the fol- 
lowing equation: 


7A 
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where: 
F the ability of the 
inches per second 


fluid to foam, 


S the dynamic or traveling stability, 
seconds 
h the height of the foam above the 


active surface of the liquid, inches 
t — time to reach h, seconds. 


This equation is normally used in the 


form 
h h, 
n h, 
€ t,/5) e(t S , 
to determine S where: 
h, is the first reference point +7 


inches 

h, is the second reference point 
100 inches 

t, is the time in seconds for the foam 
to reach h, 

t, is the time requ red for the foam 


to reach h,. 


F is then determined by substitu- 
tion in the first form of the equation. 
The product FS, which has been 
designated as “Foam Index,” is a 
measure of the height the foam will 
travel under the particular test con- 
ditions. 

Potential oil 
evaluated in the mode! well in a 
that for 


foaming agents with the exceptions 


foaming agents were 


method similar to wate! 


that nitrogen was used instead of air 


] 


and diesel oil or crude oils in place 


of brine water. 


Field test procedure. Ficld proce- 
dure used for evaluating first air drill- 
ing and then foaming agents, con- 
sisted of comparing the time required 
to drill offset 


same or different fluids, the numbet 


wells with either the 


of bits required and comparative 
Different 


compared by use on alternate tours 


costs. foaming agents were 
while air or gas drilling in 
Data 
taken on circulation pressures, rate of 


(or shifts 
the presence olf water. were 
fluid removal, drilling rate, bit life, 
excessive torque and amount of drag. 


Qualitative observations such as fail- 


ure to clean hole, or damage to drill 


pipe or bit were also made. 


RESULTS 
Table 1 shows the surface tension, 
foam height and stability (Ross- 
Miles) 


seven surface active agents. The rate 


and film drainage rate of 
of water removal from the model well 
is also shown. 

‘Table 2 shows results of additional 
tests on the same surface active agents 
shown in Table 1. The traveling foam 
stability, rate of water 


Foam Index, 
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FIGURE 4—Contaminants will cause different effects on vari- 


ous types of foaming agents. 


removal and cutting carrying capac- 
ity obtained for the various agents are 
shown, 

Table 3 and Figure 
effects of various contaminants on the 


3 show the 


foaming effectiveness of four of the 
more widely used surface active 
agents. 

Table 4 shows a comparison of the 
effectiveness of various agents for 
foaming No. 2 diesel oil. Also, in- 
cluded are results obtained for using 
foaming agent (Agent G 


Table 2. 


5 and Figures 4 and 5 show 


a water 
taken from 

Table 
results of two groups of deep wells 
drilled in the Delaware Basin. Fou 
(A, B, C and D 
in the first group and three wells 


(E, F 


Table 6 shows averages of all field 


wells are compared 


and G), in the second group. 

results for penetration. rates and _ bit 
footage obtained from three drilling 
areas where foam has been extensively 


used as a drilling fluid. 


DISCUSSION 


Laboratory test 

Foaming agents for water. Labora- 
tory test results showed no direct cor- 
relation between a classical surface 
properties of the agents studied and 
performance in lifting water out of a 
well. For example, one agent having 
a high surface tension and one having 
a low surface tension failed to remove 
any water from the model well, while 
intermediate 


with low, 


and high surface tensions were found 


other agents 
effective. 
Laboratory evaluation of foaming 
agents has not become completely 
standardized because of the wide vari- 
ation in field requirements and _ lack 


of agreement on which properties 
might be the most indicative of field 
performance. Foam Index values cal- 
test results 
appear to give a measure 


culated from model well 
Table 2 
of how fast the foam will move up 
the annulus of a well and also a rela- 
tively value for the density of the 
column under stabilized flow condi- 
tions which permits an estimate of 
Foam 


Index values have proved to be a sat- 


relative circulating pressures. 
isfactory method of rating foaming 
agents for oil field use. 

The most critical property of a 
foaming agent is its resistance to con- 
taminants such as sodium chloride, oil 
and clay cuttings, The ideal foaming 
agent is one whose effectiveness or ac- 
tivity is not decreased as the concen- 
tration of sodium chloride in the 
water being produced is increased and 
is not affected by clay cuttings or 
small quantities of oil. As shown in 
Table Agent G is 
considerably more effective than 
Agents E, 
effects of 


3 and Figure 3, 


F or D in resisting the 
This 


performance has been verified in field 


these contaminants. 


tests in which agents of this general 
type have been used. 

Foaming agents for oil. A chemical 
(Agent ] 
causes oils to foam under model well 


has been discovered which 


conditions in almost exactly the same 
agents 
foam water. These results are shown 
in Table 4. 
in that its chemical structure does not 


manner as the commercial 


This material is unique 


indicate surface activity as is the case 
for common foaming agents such as 
soaps and detergents. 
Out of 2,000 compounds tested this 
was the only material found to foam 
WORLD OIL 
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FIGURES 5, 6—Comparative drilling performances using different types of circulating mediums. 


and lift diesel oil from the model well 
using economical concentrations (1.e., 
0.1 to 1.0 pounds per barrel). This 
oil foamer is not an emulsifier and 
does not react with water; therefore, 
it is only slightly affected by water or 
brine contamination of the oil being 
foamed. The present higher cost of 
this material in comparison with 
water foamers dictates that initially its 
use will be limited to systems contain- 
ing greater than 70 percent oil. 

The use of the oil foaming agent 


dissolved in diesel oil or kerosine 
should permit gas drilling of produc- 
ing formations and cleanout of pro- 


ducing wells with 


even less damage 
by blocking the formation pores and 
better cleaning of the well than is now 
achieved with water foam. The oil 
foamer should also find application in 
removing hydrafrac oil from wells 
after fracturing and for removing dis- 
tillate from gas wells. 

Use of foaming agents in drilling 
operations. Air drilling is the most 
effective when formations are dry. 
shown of 


Besides the advantages 


greater drilling rate and more feet 


per bit, dry drilling permits observa- 
tion of cuttings or cores in then 
native state. It permits almost instan- 
taneous detection of any fluid entry 


into the well, and therefore, any 
potentially productive formation, and 
it keeps the drill pipe clean and free 
from corrosion. 

Water repellent and water absorb- 
ent powders have been developed to 
permit dry drilling when water flows 
JULY 
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are less than two barrels per hour and 
water shutoff materials have been de- 
veloped for larger fluid influx rates.*:’ 
While both of these methods have 
been successful, they are presently 
used on probably less than five per- 
cent of air or gas drilled wells be- 
cause of special equipment required 
and a low success ratio as compared 
with accepted foaming practice. 

A comparison of data obtained in 
drilling two groups of wells in which 
foaming agents were used is shown in 
Table 5 and Figures 4 and 5. The 
original purpose in using air or gas 
in Wells B, D and F was to determine 
if dry air or gas drilling would be 
more economical than the use of min- 
imum quality mud; however, the in- 
flux of water and oil made it neces- 
sary to use foam in all of the above 
wells. 

Well B drilled 
using gas and foaming agents with 
214, times the penetration rate and a 


was successfully 


saving of $57,000 in drilling costs as 
compared to Well A, which was drilled 
with mud. The extra equipment re- 
quired for gas drilling, the extra 
casing required to seal off productive 
zones and the hazard of using a rela- 
tively new drilling technique made it 
appear advisable to drill Well C with 
conventional drilling mud. The hard 
formations drilled and the frequent 
trips for new bits resulted in very slow 
drilling. Well D, drilled 
with the same rig and personnel as 


Wells A, B and C, was drilled with 
maximum utilization of all the infor- 


which was 


mation learned on the three previous 
wells. This section was drilled in 17 


days in spite of time lost when a bot- 
tom hole fire occurred and cement was 
used to attempt to seal off the oil in- 
flow which fueled the fire, 

The results for Wells E, F and G 
(offset wells drilled a few miles from 
Wells A, B, C and D) compare the 
interval from the intermediate casing 
point, 4,900 feet, to 10,800 feet where 
high pressure fluid was anticipated. 
Well E was drilled throughout with 
mud. Well F was drilled to 8,000 feet 
and then mud was utilized. Well G 
was drilled with foam for the entire 
interval, The total cost of drilling 
Well G was only 62 percent of the 
total cost of drilling Well E. 

Well F utilized gas in an attempt to 
increase bit life and penetration rate 
over Well E. The influx of water and 
oil required that foam be used instead 
of dry gas as planned. The penetra- 
tion rate achieved was nearly twice 
that for Well E; however, unfamiliar- 
ity with foam drilling techniques, etc. 
resulted in almost as many days as 
Well E and the cost for drilling this 
interval being nearly equal. In Well 
G the influx of formation water was 
anticipated and foam drilling was 
planned. 

Table 5 summarized information on 
air drilling operations, The most com- 
plete information available is from 
the Rocky Mountain area which 
shows that drilling with dry air pro- 
vides a drilling rate which is approxi- 
mately four times faster than mud 
drilling. The data further show that 
foam drills approximately three times 
faster than mud. Footage obtained 
per bit follows the same trend. 
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No field tests of the oil 


been 


foaming 


conduc ted 


Methods of using foaming agents. 


Routine air or gas drilling is little 
different than routine drilling with 

iter or mud with exceptions that, 
when drilling with air or gas the drill 
string registers more weight, the drill 


String or casing may be run into the 


hole very rapidly, circulation 1s con- 
tinued a short time after any dnilling 
interruption to blow out cuttings 


to bottom and the 


venters are kept in perfect 


which have fallen 


blowout pre 


workine order because of the greater 
hazard of blowout 

The hole is drilled “dry” without 
the aid of foaming agents whenevet 


lack of formation fluid permits cut- 


tines to be blown out freely. If small 
umounts of fluid dampen the sides of 
the hole and cause part of the cut- 


tir 7s to Stl k. the hole is washed pt ri- 


] 


odically with a solution of foaming 


agent and water. If larger flows of 


liq iid start filling the hole, a water 
solution of foaming agent is injected 
continuously at a rate to give a low 
steady air Or gas 


Sint e the 


1 air and 
Presse alr ana 


pressure 
combination of com- 


some brines may be 


very corrosive to the drill pipe and 
mav harm bit bearings, both corrosion 
and bit 


have been de veloped specially for use 


inhibitors bearing lubricants 


agents These are mixed 


with foaming 


with the foaming agents when the 
drill pipe shows corrosion or bit bear- 
inos fail before the cuttine surfaces 


are worn out. A reasonable treatment 


f foam- 


often consists of one gallon oO 


ing agent plus one pint of inhibitor 


dissolved in seven barrels of water in- 


ected pel hour. 


Large quantities of fluid sometimes 


are more economically handled by in- 


termittently “slugging” the input an 


with a few barrels of water 


Or was 


containing a higher concentration of 


foaming agent. This causes a pressure 


surge in the well which blows out a 


large quantity of water and may per- 


mit a lowe average pressure to be 
maintained. 
agents ire also 


Foaming used in 


wi lls to 
drilling 


containing a 


drilling remove water prio! 


to all By pumping wate! 


foaming agent into the 


drill pipe along with air or gas, cir- 
culation may be started at much 
lower pressures than would be. re- 


] 


quired with dry air or gas. In one 


instance 13.000 feet of water equiva- 
lent to 5,700 psi head) was blown out 


62 


of a well with a bit on bottom by first 
pumping into the well gas and foam 
inder pressure of 1,150 psi followed 
by water from the rig mud pump. 
Expansion of the gas after leaving 


the bit and foaming of the water in 


the annulus caused the well to blow 


tree of water. Foam also is used when 
gas or oil is encountered during air 
drilling to decrease the probability of 
bottom hole fire. 

Use of foaming agents (both oil 
and water type) in workover op- 
erations. 
application in cleaning out and work- 


Foaming agents also find 


ing over old producing wells, coring 
low pressure pay zones, unloading gas 


producing wells which periodically fill 
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with 


fluid 
other 


liquid and in removing 


after fracturing, acidizing o1 


completion operations. 

Foaming agents for deepening, 
cleanout or workover operations 
might be used approximately as 
follows: 


After 
pump, a bit is run into the well on the 


removal of the tubing and 


end of a short section of thick-walled 


pipe containing several side jets 


Water 
barrel of 


containing two pounds per 
Agent G o1 


oil containing 0.35 pound per barrel 


foaming diese] 
of Agent J is pumped into the pipe 
at the rate of seven barrels per hour 
with gas at the rate of 1,000 cubic feet 
The high velocity foam 


per minute. 


escaping from the bit and side jet 
scours the pay formation. If the water 
foamer is used, it tends to emulsify 
any paraffin and sludge present; if 
the oil foamer is used, it will tend to 
dissolve the paraffin and sludge; use 
result in a 


of either material should 


clean pay formation without mud 


filter cake or invasion of mud filtrate. 

A gas producing well that periodi- 
cally loads with liquid, causing the 
gas production to decrease, may be 
cleaned in the following manner: If 
the liquid is principally distillate or 
oil, 2 to 10 pounds of Agent J diluted 
to one pound per gallon with diesel 
may be lubricated 


oil or kerosine, 


into the tubing or syphon string. The 
foaming agent should be forced to the 
bottom with pipe line gas. The well 
then can be closed in for a few hours 
or as required to build uy 
then can be opened toa pit or sepa- 


) pressure. It 


rator to get maximum pressure drop 
and maximum foaming effect in the 


well bore. If the liquid in the well is 


principally water instead of oil, the 
same procedure is used except that 
Agent G is used diluted with water. 


This article presented as a paper 
entitled “Use of Foams in Oil Well 
Drilling and Workover Operations” at 
the AIChE meeting, 1960. Tulsa 
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FIGURE 1—These photographs show dolomite slabs that have been etched in dilute 






hydrochloric acid. Photos A and B are of dolomite rock type 1. Delicate sedimentary 
structures that reflect movement of soft sediment are characteristic of this dolomite 


type, as is the fineness of grain displayed by these samples. 


Photos C and D are of rock type 2. They show the vuggy porosity and coarseness 
of grain generally found in this rock type. Vugs were filled with large, clear crystals 
of calcite which were dissolved by the acid. Dark laminae in photo D are composed 
of fine chert containing “floating” dolomite crystals. 


How lithologic zoning of 
dolomites helps find oil 


Porous, permeable facies often capped by tight dolomite 


rock; better core descriptions urged 


By John P. Hobson, Jr., 
Research Geologist and 
Project Leader, Cities 
Service Research and 
Development Company 
Tulsa, Okla. 

DOLOMITES TEND TO OCCUR IN TWO 
DISTINCT 
impermeable facies, the second a rel- 
atively porous, permeable one. The 
reservoir characteristics of the second 
type are very strongly improved by 
acidization, Fortunately for the accu- 
mulation of oil, the first type com- 
mor serves as a cap rock for the 
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ryPEs, the first a very fine, 


second. Fortunately from a practical 
exploration viewpoint, leached zones 
mappable at the outcrop may corre- 
late in the subsurface with reservoir 
horizons. These zones respond well to 
acid treatment in the subsurface for 
the same reasons that they are leached 
by weathering at the surface. 

Carbonate reservoirs contain about 
10 percent of the oil in major fields 
in the Free World.':* Yet, the degree 
of basic knowledge of the genesis and 
modes of development of dolomites 
is woefully inadequate, at least com- 
pared to sandstones. 

Dolomites occur principally in the 





D 


ceologic column as dolomitized reets, 
as beds associated with back-reef and 
basin-center evaporites, and as exten- 
sive shelf deposits which usually in- 
tertongue with basinal or shelf-edge 
limestones. This article deals primar- 
ily with prediction of porous zones in 
shelf-type dolomites of the lower 
Paleozoic, chiefly Cambrian and Or- 
Excluded 
are dolomites that apparently owe 


dovician. from discussions 
their existence to metamorphism of 
sediments by igneous agents, and 
those that are localized around frac- 
ture or joint systems through which 
ground water has moved. 


Classification of dolomites. Dolo- 
mites exhibit strikingly different tex- 
tures and structures, generally enab- 
ling their classification into two 
major rock types. These rock types 
have been recognized and described 
by a number of workers, including 
Cloud and Barnes* and the author,*'® 
and be found in 
dolomite-bearing sequence of rocks. 


may nearly every 
Table 1 and Figures 1 and 2 show 
the major differences between these 
two dolomite types, classed here as 
dolomite rock types 1 and 2 for con- 
venience of discussion. 
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FIGURE 2—Comparison is made here of dolomite rock types 
1 and 2 in terms of permeability before and after acid treat- 
ment. Plugs are pictured after acid treatment. Two permeabil- 


ity values (in millidarcys) are shown 


Underscored numbers on the right of each plug are the values 
obtained after treatment in dilute HCl for about 15 minutes; 


Intercrystalline and vuggy porosity 


is associated with dolomites of coarse 


texture (type 2). As shown in Figure 
2, dolomites of type 2 are more per- 
meable than are those of type 1, 


especially after treatment with dilute 
acid. The high permeability of the 


coarser-grained dolomites after aci- 
1, 


dizing is due chiefly to solution of 


three varieties of calcite: (1) inter- 
crystalline calcite among the dolo- 
9 


mite crystals, (2 


large, clear crystals 
of calcite that have filled vugs in the 
dolomite, and }) patches of unre- 
placed limestone. The filled vugs in- 
that these 


porous earlier in their history than 


dicate rocks were more 


they are now These partic ular sam- 
ples are from an area in southeastern 
Pennsylvania of complexly-folded 
rocks; hence it is suspected that re- 


crystallization and cementation has 


destroyed much of the original poros- 


stu 
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below each plug. 


Because calcite is more soluble in 


acidic solution than dolomite,® it is 
likely that acidization effects shown 
in Figures 1 and 2 might be expected 
under conditions of subaerial weath- 
ering and ground water action in 
Observations of 


that 


climates. 
belts 


Jodies of coarser-grained 


temperate 
modern outcrop indicate 
this is so. 
type 2) dolomite underlie depres- 
sions with poor exposure, and where 
exposed, their surfaces are deeply 
weathered. Dolomites of type 1 typi- 
cally are overlain by a thinner soil 
cover, comprise topographic highs 
bold thin 
weathered rock on the ex- 


and form exposures with 
zones of 
posed faces. 

A certain degree of leaching, e.¢., 
during development of an uncon- 
formity, may increase the porosity in 
dolomites. But excessive leaching may 
result in effective destruction of po- 


rosity and in the formation of clay 


those on left indicate natural permeabilities. Asterisks indicate 
abnormally high values resulting from opening of calcite-filled 
fractures by acid. Four unclassified plugs in middle row are 
believed to belong more properly to type 2 than type 1. Note 
vugs in plugs of dolomite type 2 (permeabilities provided by 
Cities Service Research and Development Co., Tulsa). 


pockets, such as those found in the 
Kraft-Prusa field of Kansas.* Solu- 
tion of the right magnitude, deter- 
mined in great part by the amount 
of calcite and the original porosity 
of the Zones of 
type 2 dolomite would have the best 


rock, is desirable. 
potential as reservoirs through selec- 
tive solution of unreplaced calcite. 
Type 1, unless fractured, would pos- 
sess good caprock characteristics be- 
cause of its ability to withstand solu- 
tion. 

Genetic relationship of rock 
types. Dolomites belonging to these 
two rock types very often appear to 
occur in a characteristic, cyclic rela- 
tion to each other. This relationship 
is shown by Figure 3 in which the 
Beekmantown of southeastern Penn- 
sylvania and the Ellenburger of cen- 
tral Texas are compared. Two dolo- 
mite in both the 
Beekmantown and in the Ellenburger. 


units are present 
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In the Beekmantown, each of the 


two units be divided into an 


unit of 


may 
upper fine-grained type | 
dolomite and a lower unit containing 
type 2 dolomite. The lower dolomite 
unit of the Ellenburger may be di- 
vided in similar fashion. Vertical var- 
iation in grain size is shown for the 
lower of the units in both sequences 
by means of bar diagrams. Both of 
the lower dolomite units are relatively 
coarse grained and thick bedded in 
their lower parts and finer grained 
and thin bedded in their upper parts. 
Porous dolomites with intercrystalline 
and vuggy porosity are associated 
with the lower. coarser-grained dolo- 
mites in both the Beekmantown and 
Ellenburger. 

The secondary origin of the dolo- 
mite in the lower part of both units 
is indicated clearly by associated ir- 
regular and lenticular bodies of un- 
replaced limestone. As studied in the 
Beekmantown by the author,’ the 
typical sequence starts at the base 
with a unit of medium-grained, por- 
ous type 2 dolomite with interbeds of 
type 1 dolomite and lenticular masses 


ff unreplaced limestone. This unit 
srades upward into a mappable body 


f fine-grained, tight type 1 dolomite 


which in turn is interbedded upward 
with increasing numbers of limestone 
beds. 

Similar whole or partial sequences 
ire found in other formations. The 
Arbuckle of the Central Kansas Up- 
lift contains a coarse-grained mem- 
The 


Devonian) in Nevada and 


ber near the _ base.* Simonson 


formation 
Utah has been divided into a basal 
member of coarse dolomite and an 
upper part containing finer dolomite.® 
Limestones overlie the Simonson in 


transitional fashion. The lowest mem- 


1 
} 


De! possesses a very 


talline porosity. Three to five percent 


cood inter¢ ryvs- 


} 


of bituminous material is found in 
some ol the coarser-erained beds. 


In Nevada and 


dark, massive, fossili- 


Utah the vertical 
relations of the 
ferous dolomites of the Laketown for- 
underlying the very fine 
0.01 


I ation 


ained mm or fine lami- 
ited, unfossiliferous Sevy formation 
suggest another cycle. although an 
nconformity is reported between the 
Laketown and Sevy. 

In the Sacramento Mountains the 
lower member of the Montoya for- 

tion is fine to coarsely crystalline.® 
his lower member grades upward 
0 a very fine crystalline, thin to 
lium bedded upper member, and 
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FIGURE 3—Drawing shows similar outcrop sequences of Ordovician dolomites, 
Beekmantown group in Berks County, Pa. (left), and Ellenburger of central Texas 
(right). Vertical bar diagrams show variation in crystal size of lower dolomite unit 
of both sequences: Porous beds are largely confined to coarser-grained dolomites in 


lower parts of units. 


hence into light gray, 


crained beds of the Valmont forma- 


very fine 


tion. 

The Cambrian of northwestern 
Scotland also displays repetitions of 
coarse fossiliferous dolomite below 
and fine unfossiliferous dolomite 
above, the latter grading upward into 
limestone.’*° 
Finding oil traps. On the basis of 
detailed work on the Beekmantown 
and of the relations cited in the fore- 
going examples, it is likely that dolo- 
mites representing dolomitized lime- 
stones and often possessing good res- 
ervoir potential can be found in many 


cases beneath bodies of fine-grained 


dolomites. The basal parts of thick 
dolomite units are potential targets 
for drilling, especially when they are 
in contact with plausible source 
rocks, 

In a regional sense, the best place 
to look for oil is where shelf dolo- 
mites interfinger with basinal marine 
limestone as illustrated diagramatic- 
ally in Figure 4. The best develop- 
ment of type 2 dolomite in the Beek- 
mantown of southeastern Pennsyl- 
vania is where limestone makes up 
less than one-half the thickness of the 
entire Beekmantown. Shelves and the 
between shelves 


“hinge line’ areas 


and basins may be located with re- 
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FIGURE 4—This diagram shows a variety of possible traps associated with dolomites. 
Small arrow suggest hypothetical migration paths for hydrocarbons. 


“ional thickness maps and with litho- 


facies maps showing the ratio of 

dolomite to limestone or of carbo- 

nates to sandstone and shale. 
Thinner units, relatively high in 


dolomite, are generally indicative of 


‘shelf? Biostromal and bioher- 


areas, 
mal limestone bodies associated with 
the shelf, and hinge line parts ol the 
basin likely to be 


are especially 


dolomitized where they have been 
covered by “primary” dolomites laid 
down in regressing seas 

| raps assoc iated with dolomites are 
shown in Figure 4. In anticlinal and 
fault 


occur in the 


traps, porous dolomites may 
parts ol tight, 
Where not frac- 


tractures 


lowe 
hard dolomite units 
tured or where any and 
joints are filled with mineral matter. 
type 1 dolomites may form imper- 
meable barriers to migration, Pinch- 
outs of coarse-grained, porous dolo- 
mites into fine-grained tight dolomites 
(both on a local and regional scale 
may provide traps. 

Where ancient outcrop belts have 
been leached beneath unconformities, 
the lower, more permeable and more 
calcitic dolomites may tend to de- 
velop good porosity through selective 
calcite. If the 


dolomite 


leaching of ‘‘frame- 


work” of crystals remains 
intact, an excellent, diffused. effec- 
tive porosity may result in that part 
of the 


section, The author is aware. 
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however, that in many dolomite units 
producing below unconformities, oil 
occurs beneath the unconformities re- 
gardless of the part of the dolomite 
section butting against the overlying 
beds. In such areas where fracturing 

















Arbuckle production has not been 
reported in Kansas from zones more 
than 100 feet below the top of the 
formation.'! However, there is reason 
to believe that it is the 
of the total Arbuckle section that 1s 
the positive structural 
elements of Kansas (e.g., Central 
Kansas Uplift). Other possible traps 


associated with dolomites are shown 


lower part 


present ovel 


in Figure 4 

In an area where lithologic varia- 
tions within dolomite units appear to 
play important roles in the accumula- 
tion of oil, carefully drawn subcrop 
maps of beds beneath unconformities 
the 


types 


and facies maps showing per- 


the 


increase prediction accuracy. 


centage ofl dolomite may 


As shown in Figure 4, oil may mi- 


erate downward into leached dolo- 


mites from shales and limestones 


overlying unconformities or, less 


likely, 


lavers of dolomite 


upward through permeable 
to the unconform- 
limestones, marl- 


Not 


undolomitized limestone 


ity from basinal 


stones, or shales. inconceivably, 
the original 
was an adequate source bed for pe- 
troleum, and subsequent dolomitiza- 
source bed 


tion converted the same 


into a reservoll containing native oil. 


Hydrocarbons thought to have 


formed in place are not uncommon 

















and jointing have occurred, there in dolomites 
may be little relation between the A brief survey of the literature on 
finer stratigraphic details and pro-_ oil fields has been made to see how 
duction. these ideas might work out. The 
° ° ° 
TABLE 1—Petrographic and genetic comparison of common 
. 
dolomite rock types 
Dolomite Rock Type 1 Dolomite Rock Type 2 
Texture ( tals gener Ie 4 mr ( t generally larger than 14 
l i e € gI g 
€ we t 
Color Lighte ‘ f gray, browr D f 
Sedimentary Common and iverse, | g t R ‘ I 
Structures laminae t bat 
Fossils Rare to absent ( p! | sils 
t Ww i t 
ili 
Porosity Rare intercrystalline or vuggy | sit I line ire,a vuggy | 
Ira ire por ty in folded a1 € 
be 
Bedding . General Regular beds of « iderable lateral ex P ie massive isc 
Appearance in tent: be weather t i expo bed that comn | r 
Outcrop ire face I 1g ] i limestor 
limestone; be we er t 1 rough, pit 
€ ex] € ice 
Genesis Replacement on the sea floor of loosely Replacement irial of partially 
consolidated sediment composed of cal consolidated limestone; smaller 
cite or aragonite or by direct precipita amounts also fo 1 by replacement of 
tion from solution; formed over exten limestone by groundwater percolating 
sive areas covered by sea water with through joint and fracture systems; orig 
higher-than-normal salinity caused by inal limestone host rock indicated by 
restricted water circulation and evapora patches of limestone, partially-replaced 


tion; some deposits may repr 


worked older dolomites. 


of inclusions 
yriginal lime 


marine fossils, and clusters 
believed to be “‘gh 


stone tragments. 
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Apco field in Pecos County, Texas 
is illustrated in Figure 5. Three per- 

tent zones of porosity controlled by 
hedding occur in the lower part of 
the Ellenburger, ‘These zones are be- 
lieved to have been attacked readily 
by ground water during development 
of the pre-Permian unconformity.’ 
These zones are in the lower part of 
the Ellenburger dolomite section 
where they might be expected on the 
basis of the facts and interpretations 
outlined previously 

Although outcrops are often quite 
distant from where correlative strata 
produce in the subsurface, and radi- 
cal stratigraphic changes often occur 
between outcrop and producing well, 
porosity zones controlled by bedding 
planes can be persistent over consid- 
erable distances in some cases. This 
possibility should be considered in an 
exploration program for dolomite 
reservoirs. 

Principal production in the Kraft- 
Central Kansas 
Uplift is from coarsely-crystalline do- 


Prusa field on the 


lomite near the base of the Arbuckle.? 
These dolomites have been acted 
ipon by ancient ground waters be- 
neath the Arbuckle- Pennsylvanian 
erosion surface with development of 
intergranular porosity, Porosity is poor 
n places where little solution has 
taken place; with too much solution, 
porosity has been destroyed resulting 
in sinkholes and collapse features. 


(he type of dolomite rock may have 
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FIGURE 5—This subcrop map shows the paleogeology at the base of the Permian in 
Apco field, Pecos County, Texas. Porous zones are located in lower portion of Ellen- 


burger section, fairly close to basement. 


played an important role in determin- 
ing how much solution has taken 
place. If this is so, knowledge of any 
systematic changes in dolomite char- 
acter or of persistent porous zones 
beneath the unconformity would be 
invaluable. 


Better lithologic descriptions 
needed. Unfortunately, it is com- 
mon practice to describe a dolomite 
unit as though it were homogenous, 
or as though changes in crystallinity 
and other rock properties were com- 
pletely random within it. As a result 
it is very difficult to tell from dolo- 
mite descriptions in oil field reports 
what systematic variation might exist 
within the units. More attention to 
detail would pay off handsomely. 
The working hypothesis that many 
dolomite units can be divided into a 
lower coarse grained, more porous 
unit with reservoir potential and an 
upper, fine grained unit with caprock 
characteristics is one of the clues 
that may be had by detailed study of 
lithologic variations within dolomite 
bodies and their causes, 

The author thanks his fellow geol- 
ogists at the Tulsa laboratory of 


Cities Research and Development 
Company for constructive criticism 
of the manuscript. 
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Reef fever spreads 
into East Texas 


More than 50 James Lime tests will be drilled in 


five-county area this year. 


By Curtis Stevens, Editor, 


National Petroleum Bibliography, Amarillo, Texas 


REEF FEVER, first recorded at 
Leduc in 1947, and later reaching ep- 


Kelly-Snyder 


and Lovington/Empire, is spreading 


idemic proportions at 


to a new area—one which in the past 
would have been considered virtually 
The East 
Texas, in the interior 


new locale is 
heart of the 


reef is a 


immune. 


salt-dome province. The 


James lime development of lower 
Rodessa, Glenrose- Trinity Group of 
Cretaceous. 

An important new pay in the Tyle1 
Jasin, James lime production has 
risen to prominence in little less than 
one year. The reason is evident in an 
Anderson-southeast 


area of northeast 
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Henderson counties, where 22 pro- 
ducers have been drilled in the Fair- 
way-Frankston field area. Potentials 
as high as 5/70 barrels oil per day 
through 12/64-inch choke have been 
gaged, pay thicknesses ranging from 
20 up to 100 feet. Proven 
presently amounts to nearly 4,000 


acres, with more than 30,000 expected 


acreage 


to undergo development in the imme- 
diate area. 

Currently staked, drilling, or test- 
ing are 19 wells, while reports indi- 
cate that more than 50 James lime 
tests will be drilled in this area during 
the year. Good well economics, a fa- 
vorable lease situation and indications 


of fairly widespread reefing are ex- 
pected to contribute to the drilling of 
1961 


over the five-county area surrounding 


a number of wildcats during 
the Fairway-Frankston field. 
The James play, however, is only 
now beginning to attract major in- 
terest. No sweeping lease campaigns 
have materialized, and little drilling 
for reef has been done outside the 
Fairway area. Operators in the Tyler 
Basin have not stampeded to get in on 
the play, holding back on the basis of 
past James lime performance and 
lack of reef history in general. As yet, 
the production from James lime 
might be classed as still in the “poten- 


tial” stage. 


Reef history. The potential has been 
recognized for many years. But in an 
past production has 
Carrizo at 480 feet to 
Travis Peak at 10,000 feet, with Wil- 
cox, sub-Clarksville, Woodbine, 
Bacon, Rodessa and Pettet pays in be- 
tween, the comparatively minor pro- 


area W her e 


ranged from 


duction from James lime has stirred 
little action. 

James reef might be considered a 
better term for the producing forma- 
tion, since most pay has been found 
not in the wide-spread brownish-gray, 
dense limestone generally typifying 
the James, but in a reef-type develop- 
ment of fossiliferous, oolitic, coquino- 
idal limestone replacing, or resting on, 
the former. Several such reef-types 
have been noted in this area, the 
first being that in the South Tyler 
field of southwestern Smith County, 
discovered in 1944, and the 
most important James field until 1960. 
More than 700,000 barrels of 56- 


gravity oil have been produced from 


single 


the original three field wells. 

From 1944 to 1960, James produc- 
tion established in four other 
areas, all but one of them gas and all 


of limited areal extent. Opelika field 


was 


production was opened in northeast- 
ern Henderson County in 1949, Isaac 
Lindsay field production near the pre- 
sent Fairway area of Anderson County 
during 1951, Northeast Wells 
field production in southeastern Cher- 
okee County during 1958. The lone 
oil producer was the Cities Service 
White E-1, Frankston 
in southeastern Henderson County, 
completed in 1955, flowing 218 bar- 
rels oil per day from James pay at 
10,050-64 feet. 


and 


just north of 
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Development Potential 


for Fairway-Frankston Area 
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This the discovery and only 


producer for the Frankston field, but 


was 


t also was the key to present activity 


in the Fairway area. For it was the 
cumulative production record of this 
well which led to a geologic study of 
the area by Fairway Operating Com- 
pany, Inc., of Tyler, that firm later 
acquiring considerable acreage in the 
Frankston area and starting its first 


test in mid-1960. 


Fairway field. This first well was 


t 


the prelude to more than a 


Wofford 1 in 


les 


score of 


ests. The Fairway 


Joseph Ferguson Survey, two mi 


southwest of the Cities Service dis- 


COVE was completed in July from 
perforations at 9.959-72 feet to open 
production in the Fairway field, dis- 
covery gaged flowing 420 barrels oil 
JULY 1961 WORLD OIL 






































12 /64-inch choke. 


After limited development in the im- 


per day through 
mediate area, including the drilling 
of a dry hole between the Frankston 
and Fairway discovery wells, the firm 
moved two miles west to open another 
producing sector, subsequently desig- 
nated West Fairway. 

Discovery well for this area was the 
Alfred 


Survey. tested in November for initial 


Fairway Maymon 1, Benge 
flow of 178 barrels oil and 27 barrels 
water per day 14 /64-inch 
choke from perforations at 9,868-88 
and 9.898-9,924 feet, official comple- 


tion recorded in January 1961, as 358 


through 


barrels oil per day through 10/64-inch 
choke, no water. A third Fairway dis- 
covery also was completed in January, 
the Lupkin B-1 in B. H. Bizzell Sur- 


vey flowing 535 barrels oil per day 


through 12/64-inch choke from per- 
10,119-36 feet. 
tion here had been indicated by the 
Lupkin 1, drilled to 10,058 feet and 
junked after drill pipe was lost. This, 


forations at Produc- 


the fourth producing sector, was des- 
ignated West Frankston field. 

Since January, the area has ex- 
panded rapidly in all directions ex- 
the the 


Cities Service discovery apparently is 


cept to northeast, where 
separated from main body of produc- 
tion by faulting. The field now oc- 
cupies a roughly circular area ap- 
proximately five miles in diameter, 
with inside drilling having linked pro- 
duction in the Fairway, West Fairway 
and West Frankston fields. Develop- 
ment has been on approximately 160- 
acre spacing to provide for rapid de- 


lineation of the producing area so 
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that pressure iintenance may be 
vurated at ( y date 
At a Railroad Commission hearin 
held in May. operators in the field 


, , . 
yroposed that the three fields joimed 
i rr elopme! b consolidated un- 
.% 
( designati ol Fairway held 


by Sun Oil Com- 


(/om- 


Rules were proposed 


} 
pany and Fairway Operating 


essentially for 80- 


any. both calling 
. , , 
were proration inits with aiternate 
O , , ; -_ 
OU-acre arilisites, the wo to be pooled 
Lol LbO0-acre ( opine t < rin al 
rst vear and bh ( to re Iew ite? 
, 
tire ior aevelopment on lesser 
spacing (Operators wet divided on 
i 


between 100 


wiocation Of production 
i 
percent acreage nc X) percent acre- 
( 1) DNercent we 
I 
yroO- 


Reservoir data. [he Fairway 


iated nearly in the 


aucing area 1s SI 

‘ ! ] - ] 
center olf diagonals connecting all 
previous areas ol ames lime produc- 


Structurally, it 1s a northwest- 


southeast trending reef resting 


tion 
on and 
striking perpe ndicular to a deep- 


anticlinal bounded on 


Minot 


field area. 


Se ited 


domes fault- 


hoth side Ss by salt 


ine 1s indicated in the 
Maximum reef buildup is nearly 200 
feet, with as much as 100 feet being 


porous and perm¢ ible. Porosity 


wedges out completely to the north- 
east and southwest 


Initial reservol data shows the field 


to have both solution-gas as and 
water drive with oil-water contact 


: - = = 


varving between -9.550 and -9.575, 


original bottomhol about 


pressure 


7200 psi Average porosity 1s 13 per- 


cent, permeability variable to 50 mill- 
idarcies, connate water range trom 
25 to 50 percent of pore space Grav- 


1ty iverage 18 rer rees and vas-oll 
ratio less than 1,500-1. Reserve esti- 
mates range up to 100 million barrels 
of oil in place, of which about 18 


is thoucht to be recoverable 


by primary methods 
Wells in drilled 


rotarv over a period of about 36 davs. 
the 


percent 


the field are with 


gel mud generally employed as 


circulating medium. Casing programs 


call for a minimum of 2,000 feet of 


surface casting set at least 50 feet into 


the Midway, with lone strine run to 


total depth and perforated selectively. 
Slim-hole completions are reported 
planned for some future wells 
Field economics, as judged by rule- 


of-thumb methods, are good. Using 


in estimated recovery figure of 66 
barrels per acre-foot, an average well 
with 45 feet of pay drilled on 80-acre 
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spacing would yield 237.600 barrels 


of oil. Figuring $2 per barrel as net 


production and royalty costs, 


working-interest return would amount 


to $475.200. oO! 


afte) 


a payback of nearly 
$125.000. Net 
to $ 350.200 


t to 1 on well cost of 


amount 


Just 


extend 


prohit would 


Area prospects. how far the 


Fairway area will still is an 


though evidence 


May 


mission hearing revealed 


Open question, en- 


tered into the Railroad Com- 


in expected 
development area of more than 30,000 


acres lying mostly northwest of pres- 


ent production Opelika field produc- 


tion from James is pointed out as a 


remotely-possible termination — point 


Fairway development. Such a pos- 


is hard 


for 


to credit at this stage, 


sibility 


since it would involve a reef stretch- 
ine nearly 15 miles long in an area 


which has seen relatively heavy ex- 


though 


ploration in the past, venerally 


at shallower levels. 


The James reef, however, is defi- 
nitely 


an important new production 
target in a geologically complex prov- 


ince. The new pav has touched off a 


re-examination of area well records 


for signs of reefing in the lower Ro- 


dessa, and careful lithologic correla- 


tion may find the James to be an 
established Rodessa pay in other area 
fields. Lease prices are favorable and 
farmout acreage available outside the 


Fairway producing region, and _ thesé 


factors, In combination with a multi- 
the entire An- 
Zandt-Smith- 


with a 


pay potential, provide 
derson-Henderson-Van 
Cherokee ( 
climate for exploration 
Recent development in the 


field 


ounty area FO00d 
Fairway 
interesting 
the field 
been completed from Massive anhy- 
The Wilkerson 1 in 
Jose Cherino Survey was completed 
in March for 297 barrels of 


oil per day through 12 /64-inch choke 


has added an new 


pay, two duals in having 


drite. Fairway 


1O-cravity 


from Massive anhydrite perforations 
at 9,436-52 feet 

The Claud B. Hamil Bessie Cook 1 
in the same survey confirmed the pay 
on flow of 115 barrels of oil per day 
through 11/64-inch choke from per- 
forations at 9,513-19 feet. This is 
the identifiable Massive 
drite pay in East Texas, production 


first anhy- 


coming from an anhydrite, limestone 
and shale section just above the Ro- 
Nearest 
hydrite production is approximately 
120 northeast in Caddo 


—The End 


dessa. recorded Massive an- 
miles 


Parish, Louisiana. 


Charts 
simplify 
sucker 
rod 


analysis 


Graphical method pro- 
vides quick solution to basic 
equations used in solving 


pumping problems 


By Steven D. George 


International Engineering Associates 


Hicksville, N. Y. 


HERE ARE FOUR charts usefu 
in sucker-rod pump and string 
selection and use. The chart 
save time in the office and field 
and were specially designed t 
solve those problems for whic! 
graphical solutions are not avail: 
able in the present literature 
Use of the charts is explained b 
a series of typical problems. 
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the polished-rod stroke of 40 inches on the right. From 
é hart 1 the intersection of this line with the pivot line, draw a 
straight line (2) through the pump speed of 18 spm on 
g! ne pump 4% I 
Example 1: What is the overtravel in a pump plunger the right. At the intersection with the overtravel scale 
connected to a 7,000-foot long rod string if the stroke read the overtravel as 14 inches. 
length 1s 40 inches and the pump speed is 18 strokes per This chart is based on the relation O 1.55 (L/1000 
minute? SN?/70,500) where O overtravel of pump plunger, 
' . ' inches; L = rod string length, feet; S = polished-rod 
Solution: Enter the chart on the left at the rod string ; Y os . 
- stroke length, inches; N = pump speed, strokes per min- 
length of 7.000 feet and draw a straight line (1 through ms. , ; P : ; ; ‘ 
ute. This relation is valid for any type of rod string, in- 
cluding tapered strings. 
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BAKER PACKER MILLING TOOLS 























Now/ 
DRILLABLE PACKERS, 


. &§ BRIDGE PLUGS, 
CEMENT RETAINERS 


... retrieve or push to bottom 


we 











To reduce the time required to drill-out packers with rock bits, 
Baker introduced, in 1959, its Packer Milling Tool for use with 
Baker Retainer Production Packers. Utilizing its specialized en- 
gineering skills, derived from designing and building more drillable 
packers and bridge plugs than any other manufacturer, Baker 
tailored this tool to do this specific job with maximum efficiency. 
So successful was the new tool that packer mill-out times averaged 
one-fourth the time that was formerly required. 

To meet the needs of the industry for an equally efficient means 
of milling out other drillable packers, Baker has expanded the 
number and variety of Packer Milling Tool models and sizes. 
Baker can now mill-out and retrieve any retainer-type packer or 
Baker Bridge Piug, in addition to Baker Retainer Production 
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Packers. Where retrieving is not required, other models are avail- 
able for milling out and pushing to bottom any bridge plug or 
cement retainer, as well as the packers and plugs previously men- 
tioned...one or two at a time, if required. 

With the Baker Packer Milling Tool you save a great deal more 
than just time. For experience has shown (see case histories at 
right, for example) that lightweight workover rigs generally can 
be used satisfactorily. The use of tubing instead of drill pipe and 
collars often adds further savings. And report after report states 
that the job was accomplished without circulation, using only a 
minimum amount of fluid, spotted as needed. 

But speed and savings are not the entire story. It may be of 
great importance to successfully retrieve the packer or plug from 
the well. Such is the case where it is necessary to remove the upper 
packer in a multiple completion without damaging the lower pack- 
ers. Or where the packer or plug is set above a smaller O.D. liner. 

Drawing on their long experience in designing ways to latch 
into and hold onto packers, Baker built the dependable catch 
sleeve (with safety release) which is used to hold the packer body 
for retrieving. Again, field experience has proven this feature to 
be both practical and reliable. 

To benefit most from the high degree of drillability that is built 
into Baker Retainer Production Packers, Bridge Plugs and Cement 
Retainers...ask your Baker man to provide you with milling tool 
service. He is well-prepared to help you with your special problems. 


BAKER 

OIL TOOLS, INC. 
HOUSTON, 

LOS ANGELES, 
NEW YORK 


BAKER 
JUNK 
BASKET 


installed 
immediately 
above a 
Baker Packer 
Milling Tool 
will remove 
most of the 
metal cuttings 
... enabling 
the milling tool 
to do a more 
efficient job. 
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Reminder: 


Removing 2 
cement sheath, Z 
perforation burrs 
and other 
obstructions 

will reduce the 
number of 
prematurely set 
and leaking packers 
and plugs... 
reduce the need 

for milling jobs. 
Clean your “ 
casing with a fs 


BAKER 
ROTO-VERT 
CASING 
SCRAPER 











~rese RESULTS 


Kansas 


MILLED OVER AND 


RETRIEVED BAKER RETAINER 


PRODUCTION PACKER 


MILLING TIME: 
45 MINUTES 


Packer Size 514”, 5,000 ft. 
No circulation, let 50 bbis 
oil gravitate down casing. 
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Oklahoma 
MILLED OVER AND 


RETRIEVED BAKER RETAINER 


PRODUCTION PACKER 


MILLING TIME: 
1 HOUR, 15 MINUTES 


Packer Size 7”, 19,435 ft. 
Circulation: 3'4% bbls/min. 











































New Mexico 


MILLED OVER 

AND RETRIEVED 
RETAINER-TYPE PACKER 
MILLING TIME: 

2 HOURS, 30 MINUTES 


51%” Brand “'X"’ Packer, 7500 ft. 
Fluid 2500 ft. down. Junk 
Basket really paid off. 


* OL” LS CE 


Wyoming 


MILLED OVER AND 
PUSHED TO BOTTOM 
BAKER MAG. BRIDGE PLUG 
MILLING TIME: 

35 MINUTES 


Bridge Plug Size 514”, 6,700 ft. 
Used pulling unit, rotating head 
and pump. 


SS 


Texas 


MILLED OVER AND 


RETRIEVED BAKER RETAINER 


PRODUCTION PACKER 


MILLING TIME: 
1 HOUR, 15 MINUTES 


Packer Size 514”, 7,000 ft. Used 
5,000 Ibs. set-down weight. 60 rpm 
Used Junk Basket. 


TENS 0 OE ae 


Louisiana 


MILLED OVER AND 


RETRIEVED BAKER RETAINER 


PRODUCTION PACKER 


MILLING TIME: 
2 HOURS 


Packer Size 7”, 6400 ft. 
14% hours to retrieve. 




















































































Chart 2 


Example 2: What is the buoyant force acting on a stee 


sucker rod string weighing 12,000 


| 35 API gravit 


] 
handles 


pounds if the pump 


vy oil? 


Solution: Ente the chart on the left at the Suc ker rod 
pounds and draw a straight line through 


55 on the right. At 


weight of 12.000 


the API gravity of the intersection 


100,000 
— 20,000 


O 
O 
fe) 
ro) 


? 


5 0,000 
40,000 


9000 
4000 


30,000 


| ee ee eee 1 Tt 


with the central scale read the buoyant force as 1,300 
— ; WS 
pounds. This chart is based on B —- where B 


buoyant force acting on the sucker rod, pounds; W 


total weight of the rod, pounds: S specific gravity o1 
API gravity of the liquid handled 
API gravities corresponding to the specific gravity of oil 


Where the pump handles 


The ¢ hart contains the 


having a OU percent water cut 
an oil-water mixture, enter the chart at the specific gravity 
scale, unless the API gravity is known. ‘The constant 490 
is the density of steel in the sucker rod, in pounds pet 
cubic foot. Buoyancy is an important consideration when 
computing the minimum load on a sucker rod. It also 
must be known when computing the required counter- 


balance effect. 
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() the right. At the intersection with the central scale, read 
Chart 3 the instantaneous horsepower as 61. This chart is based 
on HP Jos , where HP = instantaneous horsepower 
e Example 3: Analysis of a polished-rod dynamometer input to the sucker rod; L load on the sucker rod, 
- card shows that the load is 15,000 pounds with a 10,000 pounds (where the rod is counterbalanced, subtract the 
‘il pound counterbalance effect. What Is the instantaneous counterbalance weight from the load, as in this example 
iad orsepower if the polished-rod velocity is 80 inches per V = sucker-rod velocity, inches per second. The values 
a second? 12 and 550 are constants for converting inches to feet and 
() Solution: Enter the chart at the polished-rod load of foot pounds per second to horsepower, respectively. In- 
as 15,000-10.000 = 5,000 on the left and draw a straight stantaneous horsepower is an important consideration in 
nm ine through the rod velocity of 80 inches per second on dynamometer-card analysis. 
sO r——l000 
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Chart 4 


Example 4: What is the instantaneous torque developed 
by the installation in Example 3 if the instantaneous 
crank speed when this torque is developed is 30 rpm? 

Solution: Enter the chart on the left at 61 horsepower 
and draw a straight line through the instantaneous crank 
speed of 30 rpm on the right. At the intersection with 
the central scale read the instantaneous torque as 128,000 


63,000HP 
RPM > Where 


inch-pounds. This chart is based on T = 


T = instantaneous torque, inch-pounds; HP = instanta- 
neous horsepower developed; RPM = instantaneous speed 
of engine crank, revolutions per minute. The value 63,000 


NM 


is a constant for converting linear velocity and foot 
pounds to circular conditions. Instantaneous horsepower 


W 


is important in dynamometer and kinematic analyses. 


—The End. 
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The High Intensity Foaming Agents for: 
Air drilling * Gas well water removal * Workovers 





Synfoams are surfactants developed specifically for oil field 
usage. Their purpose is the formation of a tough, stable 
foam to permit effective continuance of air or gas drilling 
in the presence of water. 

SYNFOAM No. 3 is a greatly improved and proven 
product which gives greatly increased tolerance to brine, 
oil, and distillate. It is easy and economical to use wherever 
foam is needed ... in drilling, workover or drying up wet 
gas wells. 


SWIFT & COMPANY 





106™ YEAR SOAP DEPARTMENT 
7 Sewe Gout Sudustiy Bolte 4115 Packers Ave., Chicago 9, Illinois 
er ee ne ee ee en ee ete ae eee ee eee ew be. , 
Contact your nearest Synfoam distributor: 
COLORADO: NEW MEXICO: | OKLAHOMA: TEXAS: TEXAS: WEST VIRGINIA: | CANADA 
Denver 8 Farmington Oklahoma City Houston 24 Midland Charleston 22 ALBERTA: Calgary 

Well Completions, Inc. Well Completions, Inc. Well Completions, Inc. | DrileKem, Inc. Dril-Kem, In McJunkin Corporation Well Site Air 

P. O. Box 578 P. O. Box 2012 34101 S. Eastern | 1525 B. North | P.O. Box 4594 P. O. Box 513 Services, Ltd. 

| Post Oak Road | | P. O. Box 144 

Also ava a 
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The newest reason fo make 
your next tandem a FORD: 


GIVE TWICE THE CAB, FENDER AND RADIATOR LIFE! 


Rugged Ford Heavy Duties utilize heavier gauge steel, 
sturdier reinforcements, and a new independent mount- 
ing system to separate cab, fenders and radiator. This 
stronger construction, with each component individually 
frame-supported, doubles cab, fender and radiator life— 
cuts downtime delays and maintenance expense. 

CAB—A 25% heavier floor pan and toeboard provide a solid 
base for greater cab durability. New full-length door pillar 
reinforcements and stronger inner door panels minimize 
door sag. New triangular mounts keep cab level and protect 
it from frame-movement stresses. 

FENDERS—Ford fenders are 25% heavier gauge, too. They 
are bolted to a rubber-cushioned transverse support in front 


Ford T-Series tandem rear axle trucks and tractors are available with GVW’s 
up to 51,000 Ib.—GCW’s up to 75,000 Ib. Your choice of Timken or Eaton 
axles with up to 38,000 Ib. tandem capacity. Seven exclusive-truck V-8 


engines range from 302 to 534 cubic inch displacement. 


78 For more data on advertised products, use cards, last page 


for needed flexibility. Fender-wide rear brackets provide 
necessary rigidity. The removal of only 9 bolts permits 
pulling the fender assembly for easier access to engine. 
RADIATOR—New Ford “lock-seam’’ construction doubles 
the solder area on key seams, and heavier gauge tank and 
header walls provide increased radiator strength. ‘‘Horse 
collar’? mounting on rubber pads soaks up vibrations and 
diagonal braces at sides give solid support. 

Ford’s separate mounting of cab, fenders and radiator 
frees them from frame-movement stresses that occur 
when these parts are rigidly attached to each other. 
Result: failures and service costs are reduced even in 
tough off-road operation. 
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SEVEN MORE REASONS WHY IT’S GOOD 
BUSINESS TO DO BUSINESS WITH FORD! 


You save from the start with Ford’s traditionally low 
prices, and your savings continue with low operating 
and maintenance costs. These facts are documented by 
certified test reports from America’s foremost inde- 
pendent automotive research firm. Ask to see these 
reports. They’re on file at your Ford Dealer’s. 


In addition to these dollar-and-cents savings, the 
following bonus benefits are yours with Ford Trucks: 


1. Rigid quality controls give you the strongest safeguard 
of truck reliability ever. Modern, exclusive-truck manu- 
facturing facilities, with emphasis on quality every step 
of the way, are designed to give you a Ford Truck that 
is as free from defects as a truck can be. Tangible results 
of these high standards are Ford’s new warranties. 


2. Exclusive 100,000-mile warranty (or 24 months) on 
401-, 477- and 534-cu. in. Super Duty V-8’s is the most 
liberal in the industry. Each major engine part (includ- 
ing block, heads, crankshaft, valves, pistons, rings), 
when engine is used in normal service, is warranted by 
your dealer against defects in material or workmanship 
for 100,000 miles or 24 months, whichever comes first. 
The warranty covers full cost of replacement parts... 
full labor costs for first year or 50,000 miles, sliding 
percentage scale thereafter. 


3. 12,000-mile warranty (or 12 months) on all 1961 Ford 
Trucks of every size is further evidence of the confidence 


Ford has in its quality controls. Each part, except tires 
and tubes, is now warranted by your dealer against 
defects in material or workmanship for 12 months or 
12,000 miles, whichever comes first. The warranty does 
not apply, of course, to normal maintenance service or 
to the replacement in normal maintenance of parts such 
as filters, spark plugs and ignition points. 


4. Special fleet financing can be arranged by your Ford 
Vealer. It’s available for owners of two or more trucks, 
and provides the opportunity to precisely tailor pay- 
ments to your income patterns or depreciation schedules. 
This fleet-fitted financing offers substantial savings and 
frees your working capital. 

5. Sales engineers and service specialists in 36 district 
offices are on call to solve special truck problems. Work- 
ing with both dealers and customers, these experienced 
truck men represent another extra step Ford takes to 
provide your continued satisfaction. 


6. Replacement parts depots at 26 strategic locations 
across the country quickly supply needed parts from 
ample stocks. Ford’s entire supply system is geared to 
give you faster service and reduce costly downtime. . 
wherever you are. 

7. 6,800 Ford Dealers, including 280 specialized Heavy 
Duty truck dealers, can keep your trucks ready to go 
wherever they go. From coast to coast, fast Ford 
service—gas and Diesel—is always close at hand. 


From Super Economy pickups to Diesel-powered 
tractors, you can now fill every truck need up to 76,800 
pounds GCW with a modern, money-saving Ford Truck. 


Quality-Built...Maintenance-Engineered 
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_ FORD TRUCKS COST LESS 


FORD DIVISION. Sera der Company, 
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Niobrara discoveries enhancing 
northwest Colorado prospects 


Extensions on surface structures enliven long dormant 


area; other pays look good 


By Bruce Coltman 
Exploitation Geologist, 
Mid-Continent Oil 
Company, Denver 


and William D. Pitt 
Professor of Geology, 
University of Oklahoma, 
Norman, Okla. 


Sunray 


NEw 


tinue to be 


OIL AND GAS discoveries con- 


made in northwestern 
Colorado. Numerous prospective 
zones are found througout the section 
from Pennsylvanian to the Tertiary. 
Of particular interest is development 


Niobrara 


Niobrara expansion likely will include 


of the formation. Future 


not only Sage Creek, Fish Creek and 
but 


Tow Creek anticlinal areas, also 


other more obscure anticlines and 


structural noses as well. Recent ex- 


ploratory drilling in Routt County 
indicates the presence of several new, 
on-structure areas of fractured 
Niobrara shale production 

One of the oldest produc ing struc- 
tures in northwest Colorado, the Tow 
Creek 
yielded a total of 21 million barrels of 
oil the Niobrara shale, 
shown new Niobrara potential. A 


6,.000-foot test was completed three 


anticline, already having 


from has 


mules south and down plunge from the 
old field along the axial crest of the 
and about 


structure, 11% miles west 


of the axis of the anticline another 
Niobrara extension well has been off- 
set by a successful test. Previously, no 
drilling was done so far off the axis 
of the 


coveries may indicate 


structure. These isolated dis- 
an oil reservoir 
several times the size of the old Tow 


Creek field 


STRUCTURE AND STRATIGRAPHY 


Structural setting. Three anticlines 
crease part of the southeast prong of 
the Washakie structural basin, which 
occupies much of Routt and Moffat 
Figure | 


counties A more detailed 


80 


map of the structure of most of the 
area is illustrated on plate 19 of a 
previous publication. The Washakie 
Basin in Colorado is bounded on the 
the pre-Cambrian Park 
Range and on the south by the White 
River Uplift. 


east by 


Regional structure is homoclinal, 
the rocks generally dipping westward 
and northward, away from the Park 
Range and White River Uplift. Sev- 
smaller anticlines and gently 
folded synclines interrupt the regional 
dip. Many of the smaller anticlines 


are probably phacolithic, being directly 


eral 


related to Tertiary intrusives. An ex- 
ample is the Chimney Creek dome 
where the sediments were warped by 
upward moving igneous intrusives. 

The Creek 
Fish Creek anticlines and the 
Creek anti- 
well as 


five-mile-long Sage 
and 
seven-mile-long Tow 
cline are topographic as 
Here the 
Mesa Verde sand- 


stone crops out, making the anticlines 


structural highs. massive, 


weather-resistant 


prominent topographic features. Dips 
of 20 to 30 degrees are normal along 
the steeper east flank of these asym- 
Tow Creek is 
doubly plunging; both Sage Creek 
and Fish Creek anticlines are singly 
plunging, terminating and plunging 


metric structures. 


sharply northward at the border of 
the Hayden syncline. 

Other prospective anticlines. The 
Sage Creek anticline, 
southwest of Tow Creek, has lately 
yielded oil in two Niobrara wells on 


seven miles 


the south end of the sharp-crested 
anticline. Three Niobrara tests have 
been completed farther north along 
the axis of the north-plunging struc- 
ture. The well farthest north initially 
flowed 840 bopd. Total depth is 5,075 
feet. 

The first well projected to the Nio- 
brara was completed in 1959, al- 
the 
and recommended for testing as early 


though anticline was described 


as 1915 in a United States Geological 
Survey report. 

Fish Creek anticline. The 
part of the Fish Creek structure had 
not been tested as of late 1960, even 


larger 


though it lies only one mile east of 
the Sage Creek anticline. A 
test the the 


recent 


on south end of Fish 


Creek structure which plunges steeply 


the 
Niobrara section producing at Sage 
Creek. 

Buck Peak and Curtis domes. Re- 
cent interest in the Niobrara horizon 
a lull in exploration dating 
from the discovery and expansion of 
the Buck Peak fields 

1957 Niobrara Buck 
Peak field lies 12 miles west of Tow 
Creek anticline. 
Niobrara potential was indicated at 
Buck Peak during the drilling of the 
10,000-foot test of the Pennsylvanian 
Weber sand. After completion at- 
tempts in the Weber and Shinarump 
formations failed, the well was plug- 
ged back to the Niobrara section and 
completed for 300 barrels of oil per 


northward, stopped short of 


follows 
and Curtis 
discoveries ). 


on a smaller 


day. 

Curtis dome is a small feature six 
miles east of Tow Creek. Three pro- 
ducing wells had been drilled on this 
structure as of late 1960. 


Niobrara Formation. N. W. Bass’ 
described the Mancos shale contain- 
ing the Niobrara as consisting of 
about 4,900 feet of mostly dark gray 
marine shale in the eastern part of 
the area shown on the accompanying 
map (Figure 1). From there it thins 
westward; at Rangely field (T 1-2N, 
R 102-103W) it is 4,200 feet thick. 
About 300 feet above the base of 


the formation is 50 feet of thin- 


bedded limy sandstone, the probable | 


equivalent of the Frontier sandstone. 


i 
; 
oy 


These beds, in turn, are overlain by a § 
sequence of dark, limy shale and thin § 


beds of platy, fossiliferous and argil- 
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Combine all the features proved best 


for effective scratcher performance. 


Short Lok-on 
Fig. 904 


Long Lok-on 
Fig. 905 


Larkin Centralizers exceed all known 
'g-1e18]ia-\aa|-\e) eM ce) @mol-lalae-||>4-1al o\-lare)aaal-lalei-o 
Their time-proved design combines the 
highest centering force with the lowest 
o\-)aaal-la\-18) a1) ao) e)e-l/a\-|0)|- Ma m- Mi alelatial-die| 
centralizer. 

Larkin Centralizers are furnished in 
four different types and each type is 
available in five different ranges. There 
is a Larkin Centralizer for every well con- 
‘oli d(o)a Mmr-|ale MM et-\-)1a)-4/ 810) |-M-])4—-Mamotelanle)ial-id(e)ar 


..-Through Your Supply Store 


Short Slip-on 
Fig. 902 


Long Slip-on 
Fig. 903 


WET dig Oa lag-||)4-)5-Mial-\-\e Male) al c|- Mel ale (-\a 
foreleg) e)a-)-}-j(esMmcoMM-> <-g mag -Mig-le|8|(g-leMol-\ala-) a 
ing force. High centering strength at initial 
eo (=) i (~lead(e)aM-| i.e) 4-Mel-1- Me) ms Me-1a.4/a Mm @r-lalag-||h4-16-) 
with the bows slightly under hole size. 
This results in easier starting and easier 
aU lalalial-am dies Me -40-1-14)\\a (-\-3-1-10(-\0 ME -leig-|e)|al-ame) a 
the well bore. 


Larkin Scratchers and Centralizers are 
available .. . “Through Your Supply Store.” 


) es ae . Ge OS ee Oe . Ge ae . a Om © 0.) GP Ue ie 4 


Division Koehring Company 


WAXAHACHIE, TEXAS 


LARKIN LEADERSHIP HAS BEEN EARNED BY YEARS OF DEPENDABLE PERFORMANCE 
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FIGURE 1—Oil production from fractured Niobrara shale ceiving more attention. Recent tests farther north on Sage 


has recently assumed greater oe on prominent surface 


Creek found Niobrara oil. Weber sandstone (Pennsylvanian) is 
structures in northwestern Colorado. Sage Creek, Fish Creek, 


productive in well-known Rangely field in extreme southwest 


Tow Creek, and less prominent structural features are re- portion ef subject area. 
laceous limestone (Niobrara forma- Mancos in general) is that all oil is — there has evidently fractured the brit- A 
tion) which weathers to a silver gray found within fractured zones. These tle shale enough to create reservoi! th 
color on outcrop. The Niobrat zones are found largely in the limy conditions. Producing fractured zones as 
therefore, actually is a limy zone in _ sections within the lowermost 300 feet must be present locally elsewhere, e.g.. its 
the lower Mancos shale. The Niobrara of Niobrara, although fractured zones along the gently dipping west flank ‘ait 
ranges in thickness from 1,100 to locally are found in limy zones at the of the Tow Creek anticline. 
1,300 feet in northwestern Colorado, top and middle Niobrara as_ well Niobrara wells are characterized In 
according to Bass. Figure 2). Fracture zones contain- by a flat decline curve. An example 
Reservoir characteristics. One char- ing oil are found especially at the of this is the Malco Voloshin 1 in the pa 
acteristic of the Niobrara (and of the sharp axis of anticlines. Flexuring suck Peak field. The well potentialed mi 
JUL 
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Cities Service “hydrant truck” pumping and filtering jet turbine fuel 


Cities Service on the move 


A sleek jet airliner is fueled for flight through 
the skies ... a giant reaper cuts a swath through 
a golden field of grain . . . a supertanker speeds 
its cargo of oil toa waiting refinery. In the air... 


on land...at sea... Cities Service is on the move. 


In all the varied ways in which a major oil com- 
pany operates... in production, transportation, 


manufacturing, research, and marketing... the 
¢ Cc 
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pace is accelerated today. On a hundred fronts, 
to provide American industry and the American 
public with the newest and best in petroleum 
products... Cities Service is on the move! 


“‘Keep your eyes on Cities Service" 


CITIES @ SERVICE 
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85 barrels of oil per day and was 
producing 268 barrels of oil per day 
165.061 


late in 1960. having yielded 


barrels of oil] 


Other oil-gas bearing formations 
of northwest Colorado. Although 
this article emphasizes the Niobrara, 
several of them of 


other formations. 


pre-Cretaceous age, are either locally 
or potentially productive in northwest 


The 


objec tive 


Colorado most promising of 


these formations are dis- 


( ussed below 


Weber sandstone. Oil and eas pro- 


duction from Pennsylvanian § sedi- 
ments in northwest Colorado is lim- 
ited to the Weber 
Weber is a_vellowish 


quartzose 


Typically, the 
white, clean 
sandstone. It attains a 
thickness of 1, 
most part of the area near Rangely, 
Colo. Farther east, the Weber erad- 


ually and sporadically becomes thin- 


300 feet in the western- 


ner, more silty and maroon in color 
Tow Creek, being re- 
by erosion. As of late 1960, 
the Rangely, Moffat Dome. 
Thornburg, Maudlin Gulch and Elk 


Springs fields had yielded oil and gas 


It is absent at 
moved 
only 


in commercial quantities from the 
Weber. Weber 
fields will be found—in nature eithe1 


but doubtless othe 


structural, stratigraphic or both. 


Shinarump conglomerate. Typically 


conglomeratic, the Shinarump (Tri- 


assic) consists mostly of vari-colored 
quartz grains that range from me- 
dium to pebble size. The discovery 
well of Oak Creek field (Section 3. 


Top Niobrara Formation 6,645 Ft 


* ee, 
e 


} 


a 


nore 
Oo 





“5,, Long-Normal Curve 
PF Limits Of Perforation Zone 


FIGURE 2—Electrical log characteristics 
of producing section of 300 bopd Ni- 
obrara completion at Buck Peak dome 
indicate that such pays may easily be 
overlooked. The well is Malco Refineries 
Inc. C. Kowach 1, Section 25, T6N, 
R9OW, Moffat County, Colorado. 


T3N, R86W), drilled in 1949, initi- 
ally yielded 250 bopd from about 70 
feet of Shinarump. On the Pagoda 
T4N, R89W) the Shinarump 
yielded considerable gas, one well 


dome 


testing as much as 7,700 Mcfpd. 
Entrada sand. The Entrada sand 
Jurassic) had produced 14,228,000 
barrels of oil in Iles field (T4N, 
R92W) and 17,541,000 barrels of oil 
in Wilson Creek field (T2N, R94W 
as of late in 1960, and is productive 
in several other fields in northwest 
Colorado. The sand is buff to light 
gray in color, and fine to medium- 


erained in texture. A large percent- 
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Coltman Pitt 


Bruce Coltman is an exploitation 
with Sunray Mid-Conti- 
nent Oil Co. in Denver, Colo, H: 
has worked in the Rocky Mountain 


irea during the past four years and 


eologist 


currently is assigned to the Denver 
District attended the 
Colorado Mines, the 


Coltman 
School ot 
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l niversity of and received 
his bachelor’s degree in 


from Tulsa in 1953. Since then he 


Tulsa 


geology 


has worked for Sunray in district 
offices in south and west Texas, 
Oklahoma and New Mexico 


Dr. William D. Pitt is professor 
of geology at the University of 
Oklahoma, at Norman. A native 
of Kansas City, Mo., he attended 
Northwestern University, receiving 
his M.S. degree in geology there in 
1950. His 


by the University of Wisconsin five 


doctorate was awarded 
vears later. Pitt has done consider- 
able field geological work in Okla- 
homa, Arkansas, Wyoming and 
Colorado. Before joining the Okla- 
homa faculty seven years ago, he 
served a year as assistant professor 
at Lamar College of Technology, 
Beaumont, Texas. 
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age of rounded, frosted quartz grains 
suggests an eolian origin. The sand is 
present throughout northwest Colo- 
rado and is considered second only 
to the Weber in importance as an 
objective. 

Morrison sand. The gray to dark 
eray, medium-grained sand occurring 
often massively) at the base of the 
Morrison (Jurassic) formation is an- 
other major objective in northwest 
Colorado. Morrison sand production 
is notable in the Wilson Creek field 
T2N, R94W) where the sand had 
vielded 26,302,000 barrels of oil from 
20 wells by late 1960. The sand is 
also productive in the Danforth anti- 
cline and the Moffat Dome field. 
The Dakota 
Colorado is 
consists 


Dakota sandstone. 
sandstone in northwest 
about 150 feet thick 
mostly of fine-grained sandstone that 


and 


crops out in massive, irregularly frac- 
tured beds. Locally, especially near 
its base, the Dakota contains lenses 
of coarser sands, even pebbles. Nor- 
mally, the sandstone throughout the 
Dakota is non-calcareous, being ce- 
mented mostly by silica. 

The Dakota 
outcrops is an ideal appearing oil 


sandstone as seen in 
and gas reservoir, but its potential in 
northwest Colorado appeared to be 
only mildly promising. However, it 
has lately been enhanced by several 
Dakota gas wells on the periphery of! 
the Elk Springs field (T5N, R98W 
97 


one well being completed for 2: 


MMcfpd. 


Wasatch formation. The Wasatch 
formation (Paleocene-Eocene) con- 
sists mostly of coarse brown sandstone 
and gray or red clay beds that con- 
trast with the more somber-colored 
beds of the underlying Fort Union 
The Wasatch formation reaches its 
maximum thickness of 4,500 feet in 
Hiawatha field (T12N, R100W), 
alone the Wyoming-Colorado border 
and northeast of the Uinta overthrust 
The Wasatch yields oil and gas from 
a number of fields in Colorado and 
Wyoming. The oil and gas comes 
mostly from lenticular sands, the pro- 
ducing sands occurring either on an 
anticline or on a plunging nose, and 
locally at shallow depths. Doubtless. 
new Wasatch fields will be found in 


northwest Colorado. 


LITERATURE CITED 
1 Bass, N. W., Eby, J. B., and Campbell, M. C., 
*“Geology and Mineral Fields of Parts of 
und Moffat Counties, Colorado,’’ USGS 
1027-D (1955). 
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Two of Canada’s chartered banks—The Canadian Bank of Commerce and the 
Imperial Bank of Canada— have come together under one roof. The name is new: 
Canadian Imperial Bank of Commerce. But the amalgamation it represents is a 


bringing together of two long-established banking traditions. 


With more than 1,240 branches across Canada, at certain points in the U.S.A., 
in the Caribbean area and in London, England, Canadian Imperial Bank of 
Commerce has the largest branch network of any Canadian bank. It is admirably 


equipped to help you with your business in Canada or overseas. 


CANADIAN IMPERIAL BANK OF COMMERCE 


Head Office: Toronto 1, Canada 


New YORK * CHICAGO * SAN FRANCISCO * LOS ANGELES * SEATTLE * PORTLAND, ORE. * DALLAS 


LONDON * ZURICH * JAMAICA * TRINIDAD * BARBADOS * BAHAMAS 
/ ; I di j ( “ ; OS); dfiid \ ili) i (; ‘ vil Mi } / 
Pets { Natural Gas Department ’ Mr. John P. Moreton 
Ca lian | rial Bank of Commerce Res nt Representativ 

Fighth Avenue West Canadian Imy il Bank of Commerce 

( vy, Alberta, Canada LSi2°€a erce Street, Dallas, Texas 
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MAGCOBAR 

















There are reasons why Magcobar products and services 
: are used on more wells. Magcobar service, product 
= quality, and traditional pricing have meant minimum 
= mud cost, minimum drilling cost for more than 20 years. 
There are reasons why Magcobar is called in on tough 
wells. Magcobar has the full resources necessary to 
come up with the right drilling fluids to solve problem 
wells, to keep routine wells from turning into problems. 
There are reasons why you should use Magcobar on 
your next wells. When you're fighting the odds in drilling, 
fe you deserve the very best in drilling mud service. Get 
# 
2] the very best from Magcobar, the company that has 


been elevated to leadership by the industry it serves. 











The World's Hottest Well 
barrier in this South Texas wildcat. A temperature of 460°F. 





Magcobar helped break the heat 























mains was recorded at 14,556 ft. Drilling continued through a salt 

q coba —_- INC 2 dome to a total depth of 15,107 ft. at this elevated tempera- 

g r 1) OIL *GAS ture. Magcobar engineered the drilling fluids system, using a 

Saneetnte Ron CHEMICAL mud that could withstand high temperatures without gelation 
Oe'MING muo stavice ELECTRONIC 

INDUSTRIAL or cementation. The Ginther, Warren, and Ginther, O. W. Killam 






No. 1, near Laredo, Texas, is another example of how Magcobar 









engineering and the right Magcobar products solve problem wells. 























An otne r well Done with Magceobar Tecornrnotss ¥ 





CASABLANCA 


LAS PALMAS 





“THE OILMAN’S AIRLINE” TO ALL THE WORLD 


¢ Pick a point on the compass and youll see that KLM 
provides regular services to every major active oil center 
¢ Flights from New York, Houston, Montreal, Miami « A 
Petroleum Industry Service Department for consultation on 
your specialized problems « Experienced cargo personnel 
help you prevent costly critical shutdowns « A 41-year 
tradition of personalized service to passengers « For 
passenger service: call your travel agent or KLM 
office. For cargo service: call your cargo agent, freight 
forwarder or KLM office. KLM, 609 Fifth Avenue, New 
York 17, New York. IT’S A TREAT TO GO DUTCH! 
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How to meet today's 
economic challenge 


Flexibility is the 


era of intense competition 


i : y 
Editor’s note In recent months 


; : dee 
has been considerable public 


? 1? ) 7 ed com- 

} n nment representa- 

‘ mpeti ndustries and fron 

hia? i? 7e°? nau Y Ce, Fadit - 
ty 9, June 1961, Wortp On 
C5 : -industry criticisn 

Xf é 1 1? the May l Ue 
Wortp Om (P 82) by the ft . 
nt of a a? no mpar On these 
fhe } 


By H. F. Beardmore, Vice President 


Gult Oil Corporation, Housto 
[HE PETROLEUM INDUSTRY is In a 
state of significant change. Those who 
Phos who 


n adjust will survive 
n't adjust may well vanish from the 
icture, to be replaced by others who 

| accept the challenge and seize the 
ypportunities 

Phi 1S a business for optimists 
Pessimists tend to destroy themselves, 
pecially in the petroleum industry 
Since the day of its beginning, the 
industry has been subject to one 
cataclysmic change after another. The 
only difference is that today the sig- 
coming 
But, the 


has actually profited from 


icant changes seem to be 


at more frequent intervals 


istry 


f ry single change and so has the 


ble welfare 
not been for changes, 


lf it had 


re would have been none of the 
technical and scientific progress that 

have come to accept as an inte- 
fact, 


re would be no industry. In the 


g) part of the industry. In 
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key to success in this new 


early days, and right into this century, 
geologists and petroleum engineers 
were frequently used grudgingly. 
they 


come where they were used. 


Sometimes were not very wel- 

Every great change has had behind 
it some strong motivation. The change 
that came after Spindletop was moti- 
vated by an availability of oil that was 
suited to use as fuel. Prior to that, 
only a small portion of the oil had 
been consumed as fuel. 

Che great change of the 1930s came 
about as a result of a demand for con- 


] 


servation and the end of wasteful 


practices. 





About 
the 
Author 





Herbert F. Beardmore, vice pres- 
ident in charge of domestic pro- 
duction for Gulf Oil Corporation, 
is a graduate of the University of 
Oklahoma. After college, he went 
to work as a roustabout on a rod 
and tubing gang in Ranger, Texas. 
In 1926 he joined the Indian Ter- 
ritory Illuminating Company in 
Bartlesville, Okla., as a gas engi- 
neer. Later, he moved to Okla- 
homa City asa petroleum engineer, 
where he helped develop methods 
of handling high pressure gas, gas 
lifting of crude oil and also did 
some early work on drilling muds. 
experience also in- 
cludes eight with Amerada 
Petroleum Corporation as a district 
engineer, four years with Barnsdall 
Oil Company as a chief engineer 
for the Mid-Continent Division, 
1] with Warren Petroleum 
organized the company’s 


> a 
Beardmore’s 
years 


I years 
whe re he 
drilling 
ment. He was named vice _ presi- 
dent, oil division, in 1955. Three 
vears later, after Gulf Oil acquired 
Warren, Beardmore man- 
ager of Gulf’s Houston Production 
District. In 1960 he was 
vice president. 


and production depart- 


be¢ ame 


named 











"Today's change is the direct result of competition’... 


.. Not only competition between the 
many oil companies, but also compe- 
nations, and between 


tition between 


types of energy itself. It is, therefore, 
more far reaching in most respects 
than any previous change. 

Our challenge is to adjust to the 
shifting times. 

Our opportunity is in being able to 
When this great change has 
will all be bet- 
ter off. But, today, we are in a sort 


do SO. 


run its full course, we 


of struggle of the survival of the fit- 
test . . . the natural struggle in the 
course of all history 

But, we may rest with one conso- 
lation. We know, as history has taught 
us in our industry as well as in world 
history, that the most extensive 
change frequently brings the most 


progress. 


Needed: more optimists. [hose 
who look into the future in our in- 
dustry can see only a steadily mount- 
ing demand for oil and gas. For in- 
stance, it has been estimated that by 
the end of this decade the number of 
automobiles in this country will have 
doubled, while consumption of fuel 
per car will remain the same. 

It also has been estimated that we 
will see an increase of almost 100 per- 
cent in the use of natural gas. These 
two projected figures are important in 
the pattern of change. They should 
be encouraging to everyone in our in- 
dustry. Especially so, since they are 
probably too conservative. 

[ am stressing this optimism, based 
on solidly projected figures, because | 
that talk in the ranks of the 
professionals in the oil industry is not 


know 
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SNAP-ON 


SUCKER ROD 
GUIDES 


Made of oil-resistant synthetic 
rubber or Nylon* are saving 
producers thousands of dollars 


by: 


e Increasing Rod & Tubing Life 
e wering Polish Rod Loa 

@ Savin Coup We 

@ Vampening Vibra n 


*Nylon guides are for use in sour crude 


SNAP-ON 


SUCKER ROD 


GUIDE 





FLUTED 


TUBING 


STABILIZER 





WRITE FOR COMPLETE 
INFORMATION ON SIZES, 
PRICES AND INSTALLATION 
PROCEDURES. 


ASK FOR 


BULLETIN 
NO. 816 


“OIL FIELD RUBBER 
PRODUCTS OF MATCHLESS 
QUALITY” 


OIL STATES 
RUBBER CO. 


DRAWER 152 
ARLINGTON 


Oi State 
TEXAS 


For more data on 


always optimistic. I believe I know 
exactly why the pessimism exists and 
its source. 

I believe it comes mainly from those 
who simply don’t like change and who 


think 


these men reject change out of a lack 


hesitate to meet challenge. I 


of understanding of the requirements 
and the possibilities 

Iwo years ago in Chicago at the 
API annual meeting, 
Greenewalt, president of DuPont, 
the oil 


Crawford 


said this to industry leaders 


assembled: 
; an industry which buries its 
head in the 


traditional moorings must, in 


sand and declines to move 
from its 
this day and age, expect to find that 
holds better than 


strian growth rate and ultimate 


nothing 


x 


‘ ‘ 
the future 
a hede 


stagnation.” 


Trend toward flexibility. Today. 
our industry is streamlining wherever 
it can in the constant search for 
vreater efficiency. 

There once was an old saying in 
the oil industry that the majors sim- 
ply couldn’t compete with the inde- 


pendents on their own ground. This 


may have been true to a certain ex- 
tent. The independents had a flexi- 
bility of movement that often gave 
them advantages. This is one thing the 
major companies had to overcome. 

There were no “pure science” tech- 
nical people among the independents’ 
geologists and engineers. They were 
operating employes as well as scien- 
tists. They did a variety of things, and 
they learned how to do one thing by 
doing another. They came out com- 
pletely coordinated and oriented in 
our business. In fact, many of them 
have joined the ranks of our most 
successful independent operators, or 
have become important major com- 
pany executives. 

What I am trying to say, is that in 
a way the majors are becoming more 
like old independents in the area of 
flexibility. 

But, at the 
avoid the excesses the old time inde- 


same time, we must 
pendents were able to indulge in. 
They are simply not conducive to our 
present way of industrial life. We need 
more efficiency to cope with our com- 
petitors in petroleum and other energy 


sources 


"This means that some belt-tightening is going on and 
will continue, but it doesn’t mean disaster for technical 
and scientific men—in fact, it does mean greater 


‘4 


opportunity for them”... 


... 1 bring up this point because some 
companies are meeting resistance from 
the technical and scientific people 
who can’t see reasons for changing 
from the way they were doing things 
10 years ago. 

Streamlining does not necessarily 
mean cutting payrolls. It means, 
rather, getting more and better results 
from our expenditures of our time, 
money and brainpower. 

Today, we are putting great em- 
phasis on ideas and imagination, 
whereas in the past we may have been 
too much satisfied to live with the 
status quo. Now we know we can’t 
stay in the groove and continue to 
exist in a world of unrelenting com- 
petition. 


More versatile geologists. In the 
case of geologists, I don’t doubt that 
this means de-emphasizing some of 
the former luxuries and historic pur- 


advertised products, use cards, last page 


suits. On the other hand, it is defi- 
nitely going to mean greater oppor- 
tunity in the all-important field of 
reservoir control, as an example. This 
isn’t to imply that the old pursuits of 
geologists haven’t been most beneficial 
to our industry and my company. The 
petroleum geologists have done a re- 
markable job of finding oil. They will 
continue to do this, but with advanced 
techniques. 

Education is branching out to meet 
this 
much aware of our problem. 

Carl C. Branson, chairman of the 
department of geology at Oklahoma 
University, said recently that the uni- 
versity must turn out graduates who 


situation. Educators are very 


are thoroughly grounded, not only in 
geology, but in the fundamental 
sciences that are basic to every phase 
of geology. He mentioned the need 
for the addition of hours of calculus, 
physics, chemistry, the biological 
1961 
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fracture conductivity tests help you make more profit 








This Dowell-designed Fracture Conductivity Tester permits direct 


comparison of four different propping agents in a given formation. 


The rate of fluid flow indicates fracture conductivity. Note that 


the flow has only partly filled graduate 1 while the flow has passed 


the 100 ml mark in graduates 3 and 4. 


This is a Fracture Conductivity 
Tester — one of several types be- 
ing used by Dowell. Over 1000 
fracture conductivity tests have 
been made by Dowell to help 
design more effective fracturing 
treatments in a wide variety of 
formations. 

If you have noticed that recent 
fracturing treatments have given 
greater production increases per 
dollar than usual, you are prob- 
ably reaping rewards from these 
1000 tests. 

In using the tester shown, 
duplicate plugs are cut from a 
core taken from the well to be 
treated. These test plugs are 
split to simulate fractures, as- 
flexible and 


WORLD OIL 


sembled in sleeves 
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placed inside the cylinders shown. 

Various propping agents are in- 
troduced into the “‘fractures”’ 
in the desired concentrations — 
either by hand or carried in stimu- 
lation fluid. 

Overburden pressure is simu- 
lated by hydraulic pressure applied 
to the outside of the test plugs. 

Treating fluids — with or with- 
out propping agents — are in- 
jected and left in the samples 
under pressure for 12 hours or 
more. 

Conductivity of the “fracture” 
in each cylinder is then measured 
using either reservoir fluid or a 
special test fluid such as kerosene. 

The results of these tests, plus 
other pertinent well data, are then 





interpreted through the Frac 
Guide* Dowell’s engineered 
plan for designing optimum frac- 
turing treatments. 

Ask your Dowell representative 
for a free copy of the new “Tech- 
nical Report on Fracture Conduc- 
tivity.” This report deals with the 
important factors affecting the 
flow of fluids through fractures, 
such as size, type and amount of 
propping agent, formation hard- 
ness and overburden pressure. 

Dowell services and products 
are offered from more than 150 
offices and stations in the United 
States, Canada, Venezuela, Ar- 
gentina, Germany, France and the 
Tulsa 1, 


*DOWELL SERVICE MARK 


Sahara area. Dowell, 


Oklahoma. 


SERVICES FOR THE OIL & GAS INDUSTRY 





DIVISION OF THE DOW CHEMICAL COMPANY 
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et R-u-b-b-e-r 
Take The Wear 


in your sucker rod pumps 







it COSTS 
YOU LESS 
THAT WAY 


| MARTIN RI 
DUCK RINGS give 


BBER & 


1! 
excelient 


life in dirty abrasive fluids 
high or low gravity 
much or little water 
shallow or deep wells. They 
last for years in the easier 
pumping wells. Replacement 


rings cost comparatively little 


¢ MARTIN PLUNGER BOD- 
IES, 1, drilled 
and threaded no underneath 
usually last for 


precision 2rooy 


fluid passage 
Tube or barrel costs are 


half 


years. 
often cut in 
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of the ball increases your ball 
& seat life 
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9 W. BRADY STREET © TULSA, OKLAHOMA 





sclences, engineering and even the 


This clearly 


DhnLMOSOT) \ Oj S ( 
demonstrates Dr. Branson’s awareness 


of the need for versatility 


Dr. Branson charted how the num- 
ber of degrees in veology and geologi- 
i| engineering had been dwindlin 


1O50) 


Since He said that It Was al 
ibout that time that he was able to 
see the need for more flexible men 


educated under a much more con- 


structive curriculum. 


loday we don't need tewer geolo- 


cists. We simply need geologists doing 
othe: things The ind ISU) cant afford 


the cost of the old type of activity 


inder present conditions of competi- 


tion, surplus production and rising 
COSstSs 
| know that we are doing some 


things that upset our geologists today 


For instance, we recently moved a 


man from California to East Texas 


] 
} 
I 


ae of 1 
anda toid him to throw away all the 


old maps and approach the problems 


and open mind 


there with a Clean 


Lhis is an idea advanced by an im- 


portant segment of the geological pro- 
itself For 


instance, Just a few 


ie SS1IOT 
-y 1 — 
years ago the president of the Tulsa 


Geological society was ¢ 1ioted In al 


f la. EE, We fl? d oul ra it/ aii old de a 
Sometimes, also, we find oil in an old 
plac € & ith a newt 1dé a, bu lL We Se ldom 
fi? d uw an old place cert! an old 
(le a 


his illustrates to those protession- 
ils who hesitate to change that the 
idea of change is certainly nothing 
novel and it is no exclusive possession 


of modern management. 


Changing role for engineers. On 
the subject of petroleum engineers, 
comments have been made that Gulf 
has only half as many engineers as it 
had before this process of change 
started to set in. It is true that we 
have only half as many people that 
we call engineers today as we once 
had. But we still have many from the 
other half who are in changed and 
improved jobs 

There has been a process of reduc- 


tion in number of employes going on 


in Our company, as well as in most 
others. We have offered early retire- 
ment tO Many on generous terms 


when we found that they were unable. 


or unwilling. to change with the 


times Wi have, also. culled out a 
few who were square pegs in round 
holes And, most untortunately, we 
have had some eood mech Who mis- 
understood what we were trving to do. 


] ee 1 
rwho could not be con 


right. and simply quit 


I 


"We are aiming for cost reduction today. The best way 
to hit this target is to get the most out of everything 
we have including our technical men, particularly our 


engineers... 


familiar with th 


You might be 


rat Gulf has been tting a few 


records. This has not been 


act ident 


After ou 


done by 


periormance 


, | 
record I 


first 
in this field. there was some talk about 
it being a special case. But when we 
still further improved, the thought 
that it was a one-time lucky perform- 
ance seemed to disintegrate. 

We set out to do these things with 
a well conceived and executed pro- 
vram and we have every intention ol 
continuing to try to drill faster and 
better. Our hope, frankly, is to bring 


the cost of drilling offshore down to 
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the onshore cost. or as close thereto 


als possible, while we are making every 


effort at the same time to reduce 


onshore costs. 
I have said that the modern change 


has brought on a need for flexibility 


In ceologists, 


that it has placed em- 


| 


puasis on demand tor vision and 


imagination, that today we don't need 


nore geologists as much as we need 
better ceologists 

The same rules apply to petroleum 
engineers. What we are looking for 1s 
thinkers, men of vision and 
We could 


plished no fast drilling records with- 


original 


imagination. have accom- 
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FOR CABLE TOOL AND GAS DRILLED HOLES 
\ 

The Schlumberger empty-hole logging techniques have 
proved effective for both century-old cable-tool and the 
newer air/gas drilling 
Logging services for empty holes include the following 

Gamma Ray-Neutron 
Induction 
Temperature 
and Gamma-Gamma Density 

The recent introduction of the Gamma-Gamma Density 
Log—and the established interpretation know-how of 
Schlumberger—have led to effective formation evaluation 
in gas or air-filled holes 

In addition to precise formation depths and thicknesses, 

; and to lithological identifications, the empty-hole program 

now makes possible the accurate determination of porosity 
and of fluid and gas saturations 

) Consult the Schlumberger engineers in your area to de- 


termine the benefits to be derived from logging your 
cable-tool or gas-drilled wells 
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important reasons | : 
for always 
ordering : 


GOODALL ROTARY HOSE ': 


You get more use — Goodall Long-Life Rotary Hose has an exclusive d 
design that provides the strength to withstand torsional twist — thus 8 
eliminating the cause of 90°% of rotary hose failures. Goodall uncon- 





ditionally guarantees each hose for one year. bei 
on 


tor 


You get the famous Barney Coupling and the Goodall Safety Clamp — The 








built-in Barney Coupling is the only coupling stronger than the hose _ 

itself. It is positively leakproof. The Goodall Safety Clamp is an integral Wh 

part of the hose; it cannot catch or restrict the hose, and it gives you Th: 

maximum safety and easy rig installation. ing 

EF 

You get more for your money — Goodall Rotary Hose costs no more than ns 

ordinary hose. But Goodall is the only rotary hose that can be re-used i 

as vibrator hose simply by resetting the Barney Couplings. That’s why ied 

we say that you get a vibrator hose free* every time you buy a Goodall hes 

Rotary Hose. thei 

*Plus a nominal cost for resetting the couplings. Goodall has \V 

been first with real 

every worthwhile : did 

For extra performance, and extra savings, go Goodall. Goodall Rotary Hose med prol 
is available through your favorite supply store. tors 
cha 


GOODALL RUBBER COMPANY) 


TRENTON, N. J. FE 
Goodall Rubber Company of Texas: Houston; Odessa—Heap Equip . } ' trac 
ment Co.; Pampa, Texas—Contractors Equip. & Supply: Laurel, ° Export: Goodall Rubber Company, Trenton, New Jersey. ; 
Miss.—Oilfield Specialty Warehousc aln 
Stocking Distributors Texas and Louisiana—Houston Oil Field AUT 


Goodall Rubber Company: New York, Philadelphia, Pittsburgh. Material Co., Wilson Supply Company, Hunt Tool Company. mon 


Denver St Pa Detroit San Francisco. Los Angeles, & ; cs : 4 
Seattle, Salt Lake City. Portland, Boston, Indianapolis, 5 Superior Iron Works & Supply Co., Inc.; Oklahoma and a 
Kansas City, Milwaukee, Stuart. Miami, Charlotte, Atlanta, ‘ West Texas—Iverson Supply Company. aS 
Toronto, Montreal, Vancouver, Cleveland, Spokane. aad 
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out bold imagination backed up by 
clear vision and original thinking. 

\ few years ago, we used to restrict 
drilling to not more than 10 feet an 
hour in deep wells along the coast, 
particularly South Louisiana, in order 
to avoid trouble. This brought to the 
thinking man the challenge of con- 
quering the trouble. Through work on 
the job, combined with magnificient 
creative thinking, we believe we have 
solved that most important problem. 

So, I say we are buying creative 
thinking in the field. Of course, we 
need highly scientific engineers—and 
ceologists—in research work. But they 
have to be the tops and they must 
have the greatest creativeness of all. 

[here is a point about the modern 
drilling contractor which I feel fits 


about the same mold. 


“We want to do business 
with contractors who are 
willing for us to say, Here 
is the job; go out and 
doit”... 


Today, the major companies are 
being accused of “putting a squeeze” 
on drilling contractors. I can’t speak 
for all major companies, but I know 
Gulf is not trying to put a squeeze on 
anyone. I don’t deny that we want the 
best we can get for the lowest price. 
[hat is part of the total goal in drill- 
ing today. 

But, what we really want is a drill- 
ing contractor who is willing to take 
responsibility, even where there is risk 
involved. We are trying to give con- 
tractors the opportunity to use their 
imagination, their creativeness, and 
their remarkable skills. 

We believe that contractors must 


realize that they can’t operate as they 


did 10 years ago, either. They face | 


problems of flexibility. Those contrac- 
tors who do not have the flexibility to 
change with the times will probably | 
fall by the wayside. 

Fortunately, there are flexible con- 
tractors. These are all working today, | 
almost full time, and they are making | 
money. They are men who are cost | 


conscious and who know almost ex- 
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Now! 


PACIFIC PUMPS 


brings you (the most) 


economy and efficiency 


for your dual zone 


pumping 








Pumping Systems 


PACIFIC DUAL ZONE pumping systems provide 
maximum economy in producing dual completed wells 


where co-mingling of zone fluids is not permitted. Both 
zones are produced from the same well bore, using a 


single rod string and pumping unit. 





PACIFIC PUMPS 


Inc... A Division of Dresser Industries, Inc. 
HUNTINGTON PARK, CALIFORNIA, U.S.A. 





Mid-Continent : 
1358 So. Sheridan Ave., Tulsa 12, Oklahoma 
Pacific Pumps of Canada, Ltd., 
Edmonton, Alberta 


CENTRIFUGAL PUMPS FoR PETROLEUM 
CHEMICAL, UTILITY & GEMERAL INDUSTRIES 
O1L WELL PUMPS 
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actly what they can do and what it 


will cost and what thei pront should 


ay They bid iobs on that basis and 
they get contracts. and few of them 
have any stacked rigs because they are 


the men with the equipm nt, the tal- 


ents and skills and creativeness we 
need. If they can figure a wavy to do 
a job better and cheaper, they can 
usually make more money than even 


their original estimates included in the 
bid anti ipated But they can also lose 


if they miscalculate, just as anvone 


eise In this b 


ISITICSS 






W. Cc. 


NORRIS 


BUTTERFLY 
VALVES 


"Today, the sky is the 
limit for the professional 
man as long as he is at 
least as interested in his 
job as he is in his 


7 


profession... 


We have not lost 
scientific or technical approach or the 


interest in the 


men who are trained and experienced 











Versatility -Economy 


Now you can reduce costs and simplify valve specifying by using 
the highly versatile and economical Norriseal Wafer Type But- 


terfly Valve. 


Designed for working pressures to 150 psi, the 


Norriseal Valve features removable and interchangeable rubber 


and metal seats . 


repairable. 


takes up less line space 
and quickly removed for ‘on-the-spot’ maintenance . . . 
The wide selection of trim available qualifies the 


. can be easily 
is field 


Norriseal Valve for use in many oil field and industrial appli- 


cations. 


Write for prices and complete literature today! 


BUY FROM YOUR NORRIS DISTRIBUTOR 










NORRIS 
QUALITY 


— 





Bu 


W. C. NORRIS DIVISION 
CORPORATION 


P.0.BOX 1739 + TULSA, OKLA. 


BRANCHES: Great Bend, Hous 
ton, Kilgore, Odessa, Wichita 
Falls, Salem, Casper, Farmington 
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in these spec ial fields. The fact of the 
matter is that we are putting greater 


We are looking 


for engineers today as we have before. 


stress on such men. 


But we must be a bit more selective 
than in the past. 

The petroleum industry is a tech- 
nical and scientific industry. It is only 
logical that its whole corporate man- 
agement structure should be perme- 
ated with, and dominated by, men of 
this type. Naturally our industry and 
our company require good manage- 
ment from top to bottom to meet the 
present challenge of change. But tell 
me who is better qualified than engi- 
neers and geologists to fill the most 
important jobs? 

We had a good engineer leave us 
not long ago because he was taken out 
of a thinking job in an office and put 
to work on an operating function. | 
say that man didn’t realize the oppor- 
tunity he walked away from. 

Che professional man needs ideas, 
imagination, creativeness. These are 


the powers and arts that set men 
apart from the herd today. These are 
the qualities that top management 
everywhere seeks in this so-called 
petroleum industry recession. 


Every now and then there is an un- 
explained dearth of imagination. It is 
most expensive and unmercifully hu- 
miliating. Before the professions were 
well-grounded there was some excuse 
for so-called experts using precedent 
and fogeginess to cause them to con- 
demn the area that became Spin- 
dletop. 

But a little more than a quarter of 
a century later, when Dad Joiner was 
plodding away on the Daisy Bradford 
\ there 
excuse for the total depend- 


farm in Rusk County, Texas, 
was little 
ence on precedent which kept those 
companies with the greatest invest- 
ment in earth-finding talent from 
early realizing the fruits of the great- 
est oil field ever found on this con- 
tinent. 

‘Today, such an attitude cannot be 
tolerated. We can’t afford to miss any 
more East Texas fields, literally o1 


figuratively. 


I have said our goal today is to 
produce oil and gas as inexpensively) 
and as efficiently as possible. That 
goal includes the improvements of 
tools and techniques through science 
and technology and, above all, re- 
sourcefulness, imagination, creative: | 
ness and ideas. 


Continued on Page 9% | 
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easy {to tu rn: The longest time in the world can 


* be the time it takes to close a 
valve... when you have to close it in a hurry. The sure, easy quarter 
turn closure of Rockwell-Nordstrom valves saves seconds, even min- 
utes. And you'll save hours of maintenance time on seat replacement 
with the Rockwell-Nordstrom’s sealant system, which replaces the 
valve’s seat from outside. The longer life of these valves—six, eight, 
even ten times ordinary types—saves days of replacement labor. Add 
up these times, multiply by the valves in your plant, then again by your 
labor rate: the result may amaze you. We'll be happy to send you 
complete information. 








be ROCKWELL- Nordstrom VALVES 


at another fine product by Gy; 


7 ROCKWELL 
ly 
ek ea a aaa 


Write to: Please send me Bulletin V-618. 


_ Rockwell Manufacturing Company 
re- 93-G N. Lexington Ave., Name ee 
Pittsburgh 8, Pa. 
Canadian Valve Licensee: Company 
Peacock Brothers, Ltd. 
98 | Box 1040, Montreal, Quebec Street 
Rockwell International, S.A. 
511 81 Rue de la Servette City : Zone State 
: Geneva, Switzerland ——s 














PERFORATE 
TUBING 

IN THE 
WELL 


KINLEY 
TUBING 
PERFORATOR 














"Things are changing so rapidly and so significantly 
that the call today is for the collection of ideas based 
on experience in the field and on the job where things 


are being done’... 


Top management alone cannot be 
the only element of our industry to be 


novel or unorthodox idea was looked 


upon with suspicion. 


J. C. Kinley thinking about the future. The profes- I know that there is now a dif- 
- Co. sional men. who must also become a_ ferent feeling. Today, management \ 
censees : - rd a gees A 
part of management ona vastly larger is not only saying get into new areas If 
: ; te : . a See + on 
ABILENE, TEX.—Eads Eng. Serv., inc...0R 2-8685 | SCale, must address their attention to of thinking, get with new ideas, get r 
ANDREWS, TEXAS . ae . Behe ; ae I 
John Kuykendall Wireline Service Co...LA 5-508 the future also. into ope rations, but manageme nt 1s ha 
BAKERSFIELD, CALIF.—Archer-Reed...FA 5-42 ot CN: Nest gis a ye ; ’ 
BAY CITY, TEX.—J. P. Graham Gi 5-4526 There are literally thousands of saying, come in and help us and be oA 
BEAUMONT, TEX.—Cameo... TE 2-5443, TE 8-485! P ; dl " naae : c s hec ce } i< ore: 
BURAS, LA\—Camco, Inc.....OL 7-9492, OL 7-9974 | things to be done in finding, drilling part of us, because in this great up- 
CASPER, WYOMING—Camco, Inc 23 “ens . 7 f : esti 1 techn slovical if 
C. A. White 23 3-5264 yr . . r "AC eCC. surge oO sclentiric anc eCCHNNOLOY 1Ce 
Salado auadisti: va for, producing, transporting, process al : 
Cameo, Inc Tu 3-9371, TU 4-4482 | ing and marketing the products of | progress which our industry must : 
FARMINGTON, N. M—B & R, inc......DA 5-2393 oie 1 a : orn ver 
Camco, Inc 8 DA §-25%3 | our industry. The men who know the — have, the accountants and lawyers 
FULLETON, CALIFORNIA—Dyna-Log...LA 6-1 184 , a . ee 
GLENDIVE, MONTANA_C. A. White..£M 5.3833 | most about the most of these will be and business administration experts sit 
HOBBS, N. M.—Horne Serv. Co EX 3-5396 . P : 1j | _ liffi | Tl ae . 
HOUMA, LA.—Camco, Inc UP 3-7330, UP 2-3804 of the greatest value and the most in are finding the way difficult. 1ere A 
Klein Deco Wire Line UP 2-4337 . : ¥ ee 1 
HOUSTON—Long Line Prod. Control GR 3-5739 demand. is an attractive future that requires ‘ 
Mid-Western Well Serv. Co RE 4-4337 f | ae 1 1j nl 
KERMIT, TEX.—Kuykendall Wireline JU 6-4538 ’ ce 1 : > > men ot clear vision and extraordinary 
en yaeere Well Serv. Co RE 4-4262 In this disc uss1IOon, you might get the ont . ° | 
LAFAY TE, LA.—Cz Cc 3124, CE 5 87 i . . . > ) » ah ‘ 
LIBERAL. pe op 4 Ba acbaee idea that I have overlooked the obvi- tale nt and skills to find the rignt and Se 
MIDLAND, TEXAS—Luccous Serv MU 2-831! . . ” 
NEW IBERIA. LA —Cardinal Wireline...EM 4.5165 OUS fact that management has been profitabl way. nl 
gittele Deco-Wire Line EM 4-047! ‘| f f 1iffi ‘ 1? 
) s 7 cal ker ‘line. FE 7-72 S > : " > 2¢ — 
OKLAHOMA CITY. OKLAHOMA ee | ponsible tor some of the difticulties Get out of the rut. My p« rsonal 
pfiainbo Service Co ME 4-2131, ME4-0108 | of the professionals. I do not over look message to those who haven’t already 
id é Pettus 16- | -121 : 4 ey ee Ee cons : 
vieroriann OF Fae Mang te 7 ar S535 this possibility. I k now ol some in- done so, 18 to get out ot the eroove N, 
WICHITA FALLS, TEXAS P Pes Oe" Pepe mene cae 
Eads Eng. Serv... Inc 776-0931 | Stances where a professional man  Gyitically examine and question the Ai 
WILLISTON, N. D.—C. A. White GR 3-6555 Idn’ Bie CARES ; 
EDMONTON, ALBERTA, CANADA couldnt go into an office to express > things ere done decade ago. 
4 - : way tnin were done a 1 g 
Camco, Ltd GE 9-3641, GE 9-3124 ape ni i cael aes: eM 5 
VENEZUELA an idea 1less he took a notebook ‘Ty, ; ’ * t ' 
Anamio Anzoategui—A-Z Export, S.A. ‘ | ‘ | I his Is a new era Ol pe trol um that Re 
Pusrte La Grus—A-d Expert, @.A sea32 full of precedents upon which to base we are in. It is challenging and ripe be 
Anzoategui W. L. Service..24-353 | his arguments. He could not get it with opportunity. If you don’t take dis 
through red tape. The man with a advantage of it. there are others who 
— will. 
Don’t discourage anyone from get- lit 
ting an education in geology or engi- Le 
. nay 
neering. On the contrary, encourage 
th 
him. The period of transition which Py 
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will bring temporary displacements 








among the incompetent, the unsatis- | isi 
BUSINESSMEN ed, and the confused will pass. | 
6 . From that point on the progress of | Sk 
Se Sige i 

fg EXECUTIVES, the revitalized professions, manned by | Le 
FAMILIES creative and energetic men, will as- | 
During certain convention periods, all tound all of us. B Di 
available Kansas City hotel rooms are Right now, we are in the process of | Cic 
. & i IS 

frequently taken. trying to encourage men and minds i 

You can be assured of comfortable ace to adjust to fit the changes that have visi 

commodations in Kansas City, by writ- come about. Both 

ing for your FREE Preferred Guest Management doesn’t have time to san 
Card” from the Bellerive Hotel, today. * mo 

: ; fight entrenched stubbornness of any K 
The Bellerive—preferred by the family, ) ; J 0; 

a ta "Fa employe, nor can it cope with an in- Jak 
and business executives for convenience Kat; ; | = 

w and courteous hospitality at sensible a a a ee 
100% rates—guarantees (with advance notice) loday our industry is on the ete 

; a 
AIR-CONDITIONED reservations anytime of the year to you, threshold of vast expansion. It needs si 
Home of the famous the preferred guest. Ask for your “Pre- thinkers who are also doers, and doers Int 
Rhvthm Room ~ ferred Guest Card”, today ... at no who are thinkers. I hope we are able Fi 
. obligation. Free Radio & Television set to accept the challenge and profit ir 
. in every Room. Rates from from the opportunitie I 
Free Parking q°° a ” S.A 
This article is based on a paper pre- cov 


SOU] 


sented at the Spindletop Section, ; 

' a . cen 
A.I.M.E., Beaumont, Texas, May 15, | 
1961. The End 


BELLERIVE Hotel 


tral 
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Your industry at work 





A monthly roundup of items of interest 
about people, companies and associations 


Parten Resigns Post as 
Oil Consultant to Udall 

Major J. R. Parten, 
Woodley Petroleum 
signed his position as special consultant 


president of 


Company, has re- 


m oil and gas matters under Secretary 
the Interior Stewart Udall. Parten 
as served the department under four 
retaries,. 

Parten was on the board of regents 
f The University of Texas from 1935 
» 1941, and has a long record of govern- 
ent service. During World War II, he 


s d rector oft the 
of the Office of 


Transportation Divi- 


Petroleum Coordi- 


ition. In 1945, Parten was a staff 
mber of the Allied Reparations Com- 
ssion 
li accepting Parten’s resignation. 
Secretary Udall indicated that it is his 
tention to call upon Parten for advice 
future problems the petroleum 
1 as they aris 


New Division Created 
At Esso Research 


The creation ¢ new division al Esso 
Research and Engineering Company, to 
known as the applied mathematics 
nm, has triggered new assignments 

four engineering executives at the 

’s scientific center in Florham Park 


Dr. Channing Nelson has been named 
the new division. Myles J. 


tor ot 


nor, Jr., 


and Dr. John F. Taylor 

been named assistant directors of 

i ewly-created unit. At the same time, 
Frank J. Feely, Jr., was named acting 
tor of th neral engineering di- 


on, replacing Dr. Nelson 


Skelly Consolidates its Land, 
Lease and Geological Depts. 

The Skelly Oil Con Canadian 
Division has consolidated its Land, Lease 


and John R. 


pany s 


ind Geological De partment 


Gisburne, formerly manager of the Geo- 
Department, has been named di- 
exploration manager and head of 

company’s Calgary office. At the 
time, John J. English was _pro- 
ted to district geologist and John 


Kozak was promoted to district landman. 


Jake Torbert, formerly land manager in 

Calgary, was transferred to the com- 

panv’s Tulsa headquarters as division 
dman 

International Consulting 

Firm Organized in Denver 
International Consulting Servies, 


S.A 


overy and development of natural re- 


offering services designed for dis- 


rees in any part of the world, has re- 
cently been formed in Denver. 
organized firm’s 
( onduc ted by 


Che newly business 


transactions will be con- 
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sulting petroleum geologists whose ex- 
perience in the industry has been exten- 
sive. Operators of the firm are B. W. 
Beebe, Max L. Krueger, John H. Max- 
son, Clark Millison and Bert J. Shelton, 
V. 

Offices of the new firm are located on 
Montview Boulevard, Denver. 


Founders Buys Shares Of 
Mill Creek Oil Company 


Founders Corporation, a diversified in- 
vesting company, has purchased 1 mil- 
lion shares or 40 percent of the stock of 
the Mill Creek Oil Company, Ltd., 
which is headquartered in Calgary, Alta. 

Mill Creek has varying royalty inter- 


ests on some 2,000 acres of free hold 
land. The company also owns outright 
five separate leases covering 800 acres. 
One of these leases has two small wells 


shut in for re- 
the leases is offset- 


the Joffre field of 


on it which are currently 
working. Another of 
ting production in 
Central Alberta. 

Founders recently acquired 25 percent, 
the largest single block, ot the stock ot 
the Macmillian Ring-Free Oil Company, 
Los Angles. 


Companies to Explore Ireland 
For Oil and Natural Gas 


Ambassador Oil Corporation, Conti- 
nental Oil Company and The Ohio Oil 
Company have announced plans to con- 
duct oil and natural gas exploratory op- 
erations throughout the Republic of Ire- 
land. 

Ambassador 


negotiated an exclusiv 


exploration agreement with the Irish 
Government which became effective in 
1960, and the participation by Conti- 


nental and Ohio is subject to approval 
by that government. Ambassador will be 
the operator. The contract with the Gov- 
Ireland the 


20 million acres of land 


ernment of covers all Re- 
public, o1 
and offshore areas 

According to a 
group. Ireland is 
for oil and 


been drilled there 


about 


spokesman for the 
virtually unexplored 


gas and no oil well has eve) 


Tradewinds Exploration 
Combines Drilling Operations 


[Tradewinds Exploration, Inc., Tulsa- 
headquartered oil and gas exploration 
company, has announced it is combining 
all drilling operations into a new wholly- 
owned subsidiary called Tradewinds 
Drilling Company. 

The action two former 
Tradewinds subsidiaries, Roden & 
McRae Drilling Company and Warren- 
Bradshaw Drilling Company, both of 
which have been contract drillers in the 
Rocky Mountain and Mid-Continent 


areas. 


( ombines 


! 
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THE GEODRIL 
MODEL G COMPACT 
AUTOMATIC DRILLING CONTROL 


GIVES YOU: 


e Longer Bit Life 

e Better Coring and Reaming 
e Straighter Hole 

¢ Reduction in Twist-Offs 


SAVES YOU: 


Costly Downtime 
Equipment Wear 

Time to Contract Depth 
Dollars per Day 


Considerable savings to 
the contractor in both time 
and money can be obtained 
through any of these. 

Today’s highly com- 
petitive drilling situation 
makes it essential that the 
optimum drilling rate be 
maintained from grass roots 
to total depth. The Model 
G Geodril Automatic Driller 
provides this assurance 
while maintaining safe, 
reliable control of the brake 
at all times. 

If you want more hole 
per dollar, contact your 
nearby Geolograph Oil Field 
Services Office. Ask for 


Catalog 223. 


GEOLOGRAPH 


OIL FIELD SERVICES 


P.O. Box 1276 


Okla 


Oklahoma City 1 
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Men in the industry 


William F. Styler, Crescent Petroleum Malott who has transferred to Houston 





Corporation’s vice president, finance, has and elected a company vice president 
been named president of Norbute Cor- and general manager of production. Also, 
poration, Crescent’s wholly owned indus-  F. T, O'Leary has been promoted from 
rial subsidiary. regional superintendent of natural gaso- 
. line OAS ope wions 0 roducts 

Hal Albrecht, vice president of Oil Pro- a and ga pera n uM pr — sins 
duction Maintenance, Inc., has recently manager for he CATC Marine Region, 
completed a seminar on management succeeding Adams 

problems and administrati planning Everette A. Skarda has been appointed 





ont men S sponse . : ) rye - x 
and control which was sponsored by The general manager of Tidewater Oil Com- 


University of Texas pany’s Dansk Veedol, Tidewater’s Dan- 


R. L. Adams has been promoted to gen- — ish-based subsidiary. Skarda succeeds 
eral manager of Continental Oil Com- George M. Dixon who is returning to a 
pany’s Western Region with headquar- new assignment with Tidewater in the 


ters in Los Angeles. He succeeds J. P. United States. 





| R. W. Haigh E. C. Hughes 


| Ralph A. Martin, Joseph A. Stoll, 
| Everett C. Hughes and Robert W. Haigh 
have been elected vice presidents of The 
Standard Oil Company (Ohio). Martin 
heading the Accounting Department, 
| Stoll, vice president for Supply and 
| Transportation, Dr. Hughes, vice pres- 
ident for Research and Haigh, vice pres- 


McKISSICK’S ; ident for Planning. 


pe 


he ‘ Henry A. Pate, formerly office manager 
ye or the Argentine branch of Kermac 
: * f th A t I h of K 
Fe Drilling Company of Venezuela, C.A., 
; j , manager of foreign accounting for Kerr- 
c LOCK McGee Oil Industries, Inc. Kermac is a 
ial i sanees spiienithe ‘L Graham B. Moody and Walter W. 
IGNED FOR QUICK OPENING TW) One Tryon have been appointed to the Buttes 


Mendoza, Argentina, has been made 
* . 
Hinged Side Plate 
wholly owned subsidiary of Kerr-McGee. 
TURN AND 


® Acme theeaded ant. tees teres oA) IT'S OPEN Gas & Oil Company board of directors. 
to tighten ov, Moody and Tryon succeed O. G. Green 
and E. R. Leach who resigned late in 
Nut is integral part of hinged 5. } 19060. 
plate, for ease of stringing up. \ | Hubert Guyod and John A. Pranglin 
No nuts or bolts to lose. \ > have opened their consulting office in 
X42 Houston. They will specialize in domes- 
Drop-forged, heat-treated jf tic and foreign well log analysis. 
steel. High-speed bronze bush- | — a ee 
oe J. T. Crooker, former district superin- 


eager HI-LOAD roller bear- | tendent at Anchorage, Alaska, for the 
ings. Alemite lubrication. | Producing Department of Standard Oil 
a in Company of California-Western Opera- 
Meck, SSI cle | tions, Inc., has been appointed manager 
of the department’s Southern Division in 

McKISSICK PRODUCTS COMPANY California. 
Drawer 768 - Tulsa, Okla. Owen A. Thomas has recently joined 
Oil Recovery Corporation as a mechani- 
cal engineer at the Tulsa Division office. 
Gene F. Vance has transferred to Oil 
Recovery’s Tulsa office as petroleum 
engineer. Also, Karl M. Zogg has joined 
the firm as evaluation engineer, ‘Tulsa, 
and Frank Small is now project engineer 
| for the Keas Orcoflood Project at Cha- 

| mute, Kan. 
Roy Waer and Paul McHenry have been 
| elected vice presidents of Macmillan Pe- 
troleum Corporation. Waer will continue 
| as division manager of the California 
| Division and McHenry continues as di- 
vision manager of the Arkansas Division. 
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There are many Styles of Diamond Bits... 


... because Christensen “custom engineers” 


diamond bits to overcome particular prob- CHRISTENSE DIAMOND 
PRODUCTS 


lems. On that next drilling, coring, reaming, 

. , ‘ ; MAIN OFFICE AND PLANT 1937 SOUTH 2nd WEST 
or fishing job, ask your nearest Christensen aaa 
Office about diamond bits designed for you. 


“Less cost per foot” 


SERVICE FROM WORLD-WIDE SALES OFFICES AND MANUFACTURING PLANTS 
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iidrons Give Pumps and Valves 
nsof Valuable Properties 


Ni-Resist* ductile irons are a family of 
versatile high-alloy cast irons, contain- 
ing 18% to 36% Nickel. 


They combine the strength and tough- 
ness of ductile iron with the corrosion re- 
sistance of Ni-Resist. 


Each type combines engineering proper- 
ties which improve the performance and 
extend the service life of pumps, valves, 
and other oilfield equipment: 


e Strength— Ni-Resist ductile irons pro- 
vide tensile strengths of 55,000 to 65,000 
psi, yield strengths of 30,000 to 40,000 


psi. 


e Ductility—Ni-Resist ductile irons show 
a high order of elongations (up to 40%), 
imparting a high degree of toughness for 
resistance to impact. 





CAST TO LAST— Pump at left is being installed 
in an Oklahoma well to move large quantities of 
salt water in a secondary recovery operation. 
Both the diffuser and pump head (above) are 
castings made of corrosion-resisting Ni-Resist 
Ductile Iron. 


NICKEL-ALLOYED 
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NI-RESIST 


DUCTILE 
IRONS PERFORM BETTER LONGER 


For more data on advertised products, use cards, last page 


@ Corrosion Resistance — Ni-Resist duc- 
tile irons safely handle such corrosives as 
sour crudes, mineral acids in crude, salt 
water, and oil-filled brines. 


@ Wear Resistance — Ni-Resist ductile 
irons can be mated to many engineering 
materials, where they have excellent re- 
sistance to wear and galling over a wide 
range of temperatures —especially under 
corrosive conditions. 


e@ Erosion Resistance — Ni-Resist ductile 
irons give outstanding performances in 
high-velocity liquids. Their high strength 
and resistance to cavitation-erosion mean 
long service for pump parts. 


@ Machinability—Ni-Resist ductile irons 
machine as well as common pressure-type 
gray irons. 


Other features, too. We’ve given only 
some of the highlights. You can get more 
facts about this versatile new family of 
hard-working, long-lasting metals in 
our... 


Free Booklet, “Engineering Properties of 
Ni-Resist Ductile Irons.’”’ Here—complete 
with photos, tables and graphs — you'll 
have all the information you need to de- 
cide how and where Ni-Resist ductile 
irons can help you. To have all the facts 
on hand, just write for your copy. 


*Revistered trademark 


THE INTERNATIONAL NICKEL COMPANY, INC. 


4. . . - ar we 
67 Wall Street NCO, New York 5, N. Y. 


IRON 
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COUPLINGS ® Wheeling “07% 


Carson, Jr., has join- 
ed the executive staff 
of the Sinclair Oil 
Corporation. Carson 
was formerly admin- 


it 


istrator of the man- 





datory oil import c 

LINE PIPE COUPLI program, Washing- : 

se Phaeersbccctomage ton, D.C. He will Di 
PLAIN TUBING cou spend several months 

1” to 4” —Seamless ; haonsl ' D: 
EXTERNAL UPSET TUB a ak Mckae ae 

%” to 4”—Seamless . : A ahialiiis ™ ers ot Sink lait ( il | 
CASING COUPLINGS A.P, hn eggplant fo 

4/2” to 13%”—Long or Short iy sidiaries throughout +4 - “arson, Jr. O 
HYDRAULIC COUPLINGS the country before permanent assign- 

Ye” to 4”—Seamless ; ment th 
REAMED AND DRIFTED A, I. S. 1./ ot 

1” to 12”—Seamless } Vil 


f. Van Thompson has been elected presi- 
DRIVE PIPE COUPLI iy = dent of Aztee Oil & Gas Company and - 






















omnaumeen’ a a we has served as presi- Ps 

All Sizes and Type Vy dent since 1954, was named chairman of 
STEEL BUSHINGSU AG Bees Vib the board. Thompson has been executive r 
Merchant and vice president and a director since 1954 TI 
W. B. Hopkins, production manager for G 
Gulf Oil Corporation’s New Orleans ee 
Production District, has been transferred = 

to the Production Department in the 
general offices at Pittsburgh. He succeeds p! 
WHEELING MACHINE PRODUCTS CO J. L. Coulson, now assistant district pro- I 
e duction manager in Gulf’s Midland, - 
. a Pexas, District. Also, E. E. Merkt, Jr., iS 
Wheeling, West Virginia caveats Siiiead Peshatiex Mea °| 
manager, transfers to Mene Grande Oil ci 
West Coast Factory: Woodlake, California Te Gall’s Venemsinn seiiare. 1 o. E. 
Leeton succeeds Merkt at Midland. E. W. H 
Brake, district production manager in to 
. Denver, will move to Midland in the biog 
Clean Steel Particles same position. C. D. Borland, Jr., area ; st 
production manager at Sand_ Hills, ; a 
Texas, will advance to district’ produc- an 
From Your tion manager in Denver, and W. L. on 
Merrill, now assistant production man- D 
Drilling Mud System See oe. Oe een of 
Borland as area production manager at Yo 
Sand Hills. 
, J. D. Winzenried and E. J. Husemann Pz 
with NEW have been appointed two new vice pres- Pr 
idents of Canadian Husky Oil Limited. ac 
K&G KIRBY Winzenried, formerly assistant to the a 
president, was named vice president in Ce 
MODEL F charge of Husky s long-range planning ch 
and organizational development. Huse- Sc 
DITCH MAGNET mann, formerly treasurer of the en se 
company, was appointed vice president. th 
m 
J. K. Jamieson, president of International th 
Petroleum Company, Ltd., has been Ci 

elected a vice president and a member 

Contains powerful permanent magnetic element which of the board of directors of Humble Oil 
is automatically rotated and cleaned by the flow of & Refining Company. Jamieson also has G 

wie ; i 7 become a member of Humble’s_ exec- 
the drilling fluid. Steel cuttings are magnetically re- utive Committee. He will headquarter in M 

moved from the mud while flowing through the tool, Houston. 

“ ares atic: » is ‘ wa £ 2 : ie 
and are automatically discharged from the side of the Eric T. Selous hac ioined Jenny Peedes- “s 
unit. tion Research Company as a_ research th 
For details on K & G Ditch magnets engineer, and Erick I. Sandvik has been in 
contact K & G home office, Houston. employed by the Tulsa based Standard an 
: Oil Company (N.J.) affiliate as a_re- wi 
search chemist. Ss, 
OIL TOOL AND SERVICE Ht INC. Howard W. McCullough has been co 
elected senior vice president of Texas Ci 
VOLIKEST TT RS e Houston 6, Texas e JA 2-5436 — Oil Corporation, Midland, m. 
exXas. Ci 
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Hundley Elected API Pacific 
Coast District Chairman 


J. B. Hundley, Jr., chief development 
engineer for Richfield Oil Corp., has 
been elected to succeed Flovd Schoon- 
over as district chairman for the API 
Division of Production, Pacific Coast 
District for 1961-62. 

Officers elected to assist Hundley are 
J. M. Billings, Richfield, vice chairman 
for the Los Angeles Basin; Harold Boyd, 
OCO Tool Company, vice chairman for 
the Coastal Area; F. M. Kalenborn, 
Standard Oil Company of California, 
vice chairman of the San Joaquin Valley, 
and Lester Neblett, Standard Oil, vice 
chairman of the Coalinga-Kettleman 
Area. C. R. Ball, Ball & Black Supply, 
was re-elected treasurer, and Mrs. Elsie 
Edminston will continue as_ secretary. 
The Advisory Committee is headed by 
G. L. Laurent, Standard of California, 
with R. A. Malott, Shell Oil Company, 
as vice chairman 

Citations for outstanding service were 
presented at the banquet session by Gage 
Lund, API Production vice-president, to 
R. B. Hodgson, Tidewater Oil Co.; 
R. H. Newman, Long Beach Oil Devel- 
opment Co.; Floyd E. Schoonover, 
Monterey-Humble Oil & Refining, and 
E. E. Embury, the Guiberson Corp. 
Hodgson is recognized for his service 
to the Institute as Pacific Coast District 
vice-chairman of the Committee on 
Standardization of Tubular Goods, as a 
member of this committee since 1954, 
and as a member of User Subcommittees 
on Line Pipe and Casing, Tubing and 
Drill Pipe. Newman is cited for his 
services since 1954 as a member and 
officer of various committees on drilling 
and production practice and particularly 
for service in 1960 as chairman of the 
Pacific Coast District Committee on 
Production Practice. Embury’s citation 
acknowledges his outstanding service as 
a member of the General Arrangements 
Committee in 1959 and 1960, and as 
chairman of this committee in 1961. 
Schoonover’s award is in recognition of 
services to the Institute as chairman of 
the Production Sessions Program Com- 
mittee in 1959, as General Chairman for 
the 1960 District Meeting and as Pacifi 
Coast District Chairman for 1960-61. 


Geologists Plan Rocky 


Mountain Field Conference 


The Rocky Mountain Association of 
Geologists, Denver, have scheduled a 
field conference September 7-8, to study 
the lower and middle Paleozoic section 
in the Salida, Monarch, Ouray, Silverton 
and Durango areas. A technical session 
will be held in Salida, the night of 
s ptember 6. 

Persons who are interested in the field 
conference are requested to write to: 
Conference Chairman. Denzil W. Berg- 
man, 1600 Ogden Street, Denver 5, 
( lo.. Guidebook. 
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hi: Emblem 


e 


in Hydraulic 
% Transmission 


When stamped on Anchor 
hydraulic components . . . the 
Anchor emblem is your definite 
assurance of constant, uniform 
quality in design, engineering 
and manufacture... and com- 
plete reliability in hydraulic 
transmission lines. Anchor 
fluid power components elimi- 
nate equipment downtime... 
production delays ... idle 
manpower. 


Anchor’s comprehensive line 
of Hydraulic Hose Assemblies 
with Pressed-On, Reusable, 
Clamp-Type or 4-Bolt Split- 
Flange “O” Ring Head Cou- 


: ANCHOR HOSE ASSEMBLIES with 
Pressed-On Couplings for maximum 
working pressures from 12,500 PSI to 
100 PSI. 


ANCHOR REUSABLE, CLAMP-TYPE, 
DULOC and/or HOLD-FAST COUP- 
‘ LINGS for pressures from 5000 PSI 
' to 100 PSI. 


Andy Anchor says: “Remember . . . the Anchor emblem is our 
‘Pledge of Performance’. . . always! You increase the sale- 
ability of your equipment with Anchor fluid power components.” 


ANCIHOR Coupling Co.Inc. 


331 North Fourth Street, Libertyville, Ill. 






~ 


COMPLETE RELIABILI 





plings .. . Hydraulic Hose... 
Adapters, Adapter Unions, 
Pipe Fittings, and SAE Boss 
Fittings with the greatest va- 
riety of thread combinations — 
pipe, J.I.C., SAE — give long 
life, uninterrupted trouble-free 
service ... with minimum 
maintenance. 


Today ... as it has been for 
over 20 years ... Anchor is first 
choice among original equip- 
ment manufacturers. 

Send for the Condensed Cat- 
alog ... to help you choose the 
right Anchor hydraulic compo- 
nent for your equipment. 


ANCHOR 4-BOLT SPLIT-FLANGE ““O” 
RING HEAD COUPLINGS for pres- 
sures from 3500 PSI to 100 PSI. 


ANCHOR ADAPTERS, ADAPTER s 
UNIONS, PIPE FITTINGS, SAE BOSS 
TYPE FITTINGS in variety of styles and 
sizes, and thread combinations. 





Branch Plants: Dallas, Tex., Plymouth, Mich. 
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Suppliers’ notes 


W. J. Parker is in charge of the sales 
ffice in Hobbs, N. M.. of the Miller- 
Kennedy Sales & Service, Inc., of Me- 


Phearson. Kan 


X 
a. 


W. J. Parker L. C. McKinney 


L. C. McKinney has been appointed as- 
stant controll Jones & Laughlin 

Supply Division. 
Hemenway has become vice 

p for Graver Tank and Manu- 
facturing Company’s Research and Engi- 
) Department lank is a 
Division of Union Tank Car Company. 
nti Lionel 


Henry H. 


(srave! 


(ther new ay clude 


vice pres- 


(. Lancaster 


ey r construct se Willard M. 


Broxham, vi resident for eastern op 


rations, has taken up me aut as vice 


lee nal {) t ] , 
ae 1cin i L11es nan 


Turner G. Garwood has been promoted 
to manager, Eastern Hemisphere for Otis 
Engineering Corporation of Dallas. He 
will establish headquarters in London 
Other Otis appointments announced are 
Harold Watson as division managet 

Servicio Technico de Pozos Otis C. 

the Venezuelan branch of Otis Engineer- 
ing. Watson will headquarter in Las 
Morochas; Carl O. Fleming appointed 
manager of Manufacturing. He will 
direct the Production Control, Purchas- 
ing and Plant Production Departments 
for the oil equipment and service com- 
Fleming’s former position was ad 
to H. C. Otis, Jr., 
and J. L. Morrison 
lift sales engineer 
area He 
Iberia, La., Marvin 


pany. 
ministrative assistant 
senior vice president; 
has been appointed gas 
for the Laurel, Miss., 
merly lo¢ ated In New 

Porter was appointed gas lift 

neer for the \ l’exas, area, and 
Lee Birdwell, appointed as Otis’ gas lift 
Belle Chasse-New 


was tor- 


sales eng1- 

ictoria, 
, , , 

sales engineer for the 


Qrleans area 


Joe B. By rd has been ipp 
representative for the Hou ( ( ( 
Cal-Metal Pipe Corporation of Louisiana. 


elected to the 
board of ALCO Products, 
Inc., at a regular director's meeting re- 
cently. Callison succeeds George W. H. 
Allen, who resigned from tl oard 


A. Callison 


directors of 


William 


Was 


R. C. Booth has been appointed to the 
board of directors of Plastic Applicators, 

Inc., Houston. He is 
president in 
charge of the West 
Texas operations of 
the firm. Booth 
joined Plastic Appli- 
cators in 1956 afte 
serving eight years as 
a corrosion engineer 
with Shell Oil Com- 
pany. He was named 
manager of the West 
Texas area for Plas- 
tic Applicators in 


R. C. Booth ere 
1957 and 


ce president in 1958 

William H. Clark has been appointed 
district sales manager of Fibercast Com- 
pany, Sand Springs, Okla. Clark will be 
Fibercast’s district No. } 
comprises Indiana, Michigan, II- 
Missouri, lowa, Minnesota, Wis- 
onsin and the western half of Kentucky, 
making his headquarters in Madison, Ky 
Continental- 
companies are 


vice 


became a 


in charge of 
which 


LINOIS, 


operated by 
Emsco Company. Both 
divisions of The Youngstown Sheet and 


Tube Company. 


libercast is 


Turner Armstrong has been named vice 
Halliburton Company in 
Welex Division. Arm- 
follows 


president of 

charge of the 
strong's electio 
Welex’s merger into Halliburton, from a 
independently man- 
corporation to an operat- 


to the new post 
wholly owned but 
aged subsidiary 
ing division 

















Cc. i Jones, salesn 


bcd AN 


the Tulsa City 


Sales Office for Jones & Laughlin Supply 


Division, has been 
pacity it Ar aril 


Thompson, stor: 
] 


promoted to Ss: 


Beaumont, Texa 


William H. Hays 
Keting mana 
Company's Cher 


riavs, who had 





Gorman 


Robert M. Erskine 


\ 


tinental-Emsco Company. 


s Jim Ritchey. 


James I. Shore 





ATLAS 


3600 YOAKUM BLVD. « 


Sales and § 


assigned to the same 


lexas, and 3. H. 


1n at Houston, has 
i Ssman ind assigned 
has been appointed 
of the Atlas Powder 
Sales Department. 
icting marketing 
ircl 60, joined the 
Saiesman 
Ray E. (Flash) Gor- 
mon has been named 
Mid Continent area 
: s manager in Ok- 


ma City for the 
Baash-Ross Division 
f Joy Manufacturing 
Company. Prior to 


appointment 

Cy was sales 
of the Dal 

Wi h Dis 
appointed 

SI of assistant 


blar of Con- 


Replacin 





face equlip- 











Turbines of 
AiResearch 
Ariz. 


Industrial Gas 
Corporation’s 
Division, Phoenix, 


ager for 
The Garrett 
Manufacturing 


J. L. Vint, president of Unit Rig & 
Equipment Company, Tulsa, has been 
elected a director of the company. Unit 
Rig & Equipment Company is one of 
the Kendavis Industries group of 
panies. 


com- 





Brian Hunsaker 


J. L. Vint 


made a 
Hunsaker 
Hunsaker 
state area 


Florida. 


Briar Hunsaker has been vice 
and director of 
Trucking Contractor, Inc. 
through a 14 
Montana to 


president 


firm operates 


stretching from 


Charles Keck and William DesLaurier 
have been appointed vice presidents of 
Aero Service (Bahamas) Ltd., a subsid- 
iary of Aero Service Corporation. Keck 
Beirut, 
e sit- 


will make his headquarters In 
Lebanon, and DesLaurier will 


ited in Madrid, Spain 


} 








Worthington Corp. Names 
Acme Foundry Distributor 


Worthington Corporation has an- 
nounced the appointment of Acme 
Foundry and Machine Company as dis- 
tributor of oil field products. 

Acme Foundry will continue to handle 
Worthington’s power transmission prod- 
ucts as well as the new franchise for a 
full line of oil field equipment, including 
pumps and small compressors. 


Billco Supply Appointed 
U.S. Rubber Distributor 


Billco Supply Company has been ap- 
pointed Houston area distributor of oil 
industry equipment made by the Mechan- 
ical Goods Division of United States Rub- 
ber Company. 

Formal presentation of the franchisé 
distributor papers to William Cook, pres 
ident of Billco Supply, was made by 
Henry Davis, field sales manager, and 
John Glaves, Houston representative of 
U.S. Rubber. 


Continental-Emsco Opens 
Oklahoma Supply Store 


A new supply Hennessey 
Okla.. was recently Con- 
tinental-Emsco Company. The new 
facility is fully stocked with an inventory 
of oil field supplies to serve the drilling 


store 1n 
opened by 


contractors and oil producers in the area 
A pipe yard is situated next to the store 

The new Hennessey store is under the 
management of Bob Hull. Other person 


nel include Bill Bayerlein, field sales- 
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HALLIBURTOX 


This Halliburton Chemist is op- 
erating a Pan American Thick- 
ening-Time Tester. It simulates 
pumping of cement under the 
pressures and temperatures in 
the well even under the severest 
conditions. Other tests performed 
in Halliburton field laboratories 
include establishing proper ce- 
menting composition, determin- 
ing water requirements, slurry 
viscosity, compressive strength 
tests and water analysis. Tests 
for fracturing and chemical serv- 
ices are also performed. 


HALLIBURTON FIELD LABS CAN PRE-TEST CEMENT 
PERFORMANCE FOR YOUR TOUGHEST JOBS 








® Locations of Halliburton Field Labs span the oil country. Labs in Duncan, 
Okla.; Edmonton, Alberta; Norwark, Calif.; Lafayette, La.; Corpus Christi, 
Texas; Houston, Texas; Odessa, Texas; Bossier City, La.* are equipped with 
Pan American Thickening-Time Tester. © Other well staffed labs are in 
Great Bend, Kan.; Lovington, N.M.; Oklahoma City, Okla.; Abilene, Texas; 
Perryton, Texas, and Casper, Wyo. @ Other field location labs where limited 
testing facilities are available are in Liberty, Tex.; Beaumont, Tex.; El Campo, 


Tex.: Morgan City, La.: Harvey, La.; Farmington, N.M.; Monahans, Tex.:; 


Snyder, Tex.: Rankin, Tex.; Andrews, Tex.; Wichita Falls, Tex.; Montalvo, 
Calif.; Bakersfield, Calif.; Rio Vista, Calif.; Winfield, Kan.; El Dorado, Kan.; 
Pratt, Kan.; Hays, Kan.; Liberal, Kan.; Pampa, Tex.; Borger, Tex.; Elkhart, 
Kan.; Russell, Kan., Flora, Ill.; Crossville, Ill.; Henderson, Ky.; Mt. Pleasant, 
Michigan; Wooster, Ohio; Bradford, Pa.; and Laurel, Miss. 


*Under construction 
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Only Halliburton has so many fully equipped field 
laboratories which can provide such a variety of tests 
on any cementing composition. This testing becomes 
most important for such down-hole problems of high 
temperature, lost circulation, corrosion and tubing- 
less completions where special slurry mixtures are 
essential. Thickening time tests on the specific batch 
of cement that may be required for your well are 
performed under precisely simulated down-hole 
conditions. Then Halliburton runs compressive 
strength tests for you which indicate waiting-on- 
cement time. 


From Halliburton Laboratories have come many 
discoveries for improved oil well cementing. Hi- 
Dense No. 2, Halad-9, Pozmix, and Silica Flour are 
examples of many new developments. Cement field 
testing laboratories are strategically located through- 
out the United States and in Canada. Ask your 
Halliburton man to secure laboratory tests for your 
next important job...they’re available normally 
without charge. 


CEMENTING SERVICES 


SF 
Halliburton 


COMPANY .DUNCAN, OKLAHOMA 
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Suppliers’ notes 


| man; Clark Henry, storeman, and J. D. 
; Kennicutt, bookkeeper. The Hennessey 





operation functions under the supervision 
of O. G. Tubbs, district manager, Okla- 
homa City. 
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L. J. Stroman J. R. Wilson 
d Daniel Orifice Forms 
S New Electronics Division 
4 The Daniel Orifice Fitting Company, 
e Houston manufacturer of fluid metering 
; devices for basic industries, has entered 
the electronics field with the formation of 
: a new division. Daniel Electronics will be 


headed by Larry J. Stroman, electronics 
engineer, former manager of Test Instru- 
ment Engineering at the S.I.E. Division of 
Dresser Electronics. 

The company has also announced the 


transfer of J. R. Wilson from Los Angeles 


to Houston where he will assist Stroman. 


\n applications engineer, Wilson has had 








extensive sales experience at Daniel. 
James G. Cernosek, electronics tech- 
iclan, has joined the company for as- 
signment with the new division. 
1 
5 
5 
1 
A 
1 
4 
> 
2 
K. H. Swart A. S. Marshall 
Smith International, Inc. 
| Appoints New Officers 
- Kenneth H. Swart has been named to 
| the newly created post of executive vice 
P president and general manager and Arthut 
; S. Marshall was appointed vice president, 
; Sales, for Smith Industries International, 
r Inc. Swart formerly was president of 
Smith Tool Company, division of Smith 
International. 
Other appointments include Manuel L 
McAlister, vice president, Manufacturing; 
: Xobert F. Evans, vice president, Engineer- 
ps 6 ing; H. M. Nelly, Jr., vice president, and 
Harry E. Kidder, director of Industrial 
Xi ons. With the exception of Nelly, 
al ld similar positions with Smith Tool. 
Presently Smith Industries’ Divisions in- 
q clude Smith Tool Co., Smith Dynamics, 
Bufnel Co., Smith Forge Co. and Bar- 
re de Mexico 
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the new 
profit- 

boosting 

diesel 


Here are seven good reasons why 
the Paxman ‘Vega’ air-cooled diesel 
cuts costs for the drilling contractor: 


* Less initial cost, by elimination of 
radiator and accessories. 


* No water supply problems. 


* No freezing problems. 





* Constant top performance and 
dependability—whether operating 
in the tropics or the Arctic. 


* Light and easily transportable. 
* Low maintenance. 


* Long Life. 





For rig or camp lighting and 
electrical power supp 





And now, the ‘VEGA’ is 
factory-engineered into three standard 


at 


S 






packaged units for specific power ad 


requirements in the oilfields. 


se/-electric 
fr pump drive 


Complete dit 


a/ rig 


w electric 





VEGA 
air-cooled diesels 230-610 b.h.p. 


These advanced-design diesels are backed by the world-wide Paxman after-sales 
service which means men and spares whenever and wherever you want them. 


















DAVEY, PAXMAN & CO. LTD., COLCHESTER, ENGLAND 


a member of the| RUSTON {Group 
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Whatever the completion: single, dual, triple; what- 
ever the service: master, wing or flow line; wherever 
the location: prairie, swamp or platform, Grove pro- 
duction valves serve you best. Designed and proved 
in highest pressure wells, Grove production valves 
offer exclusive “double-barrier” seal. First—posi- 
tive metal-to-metal seal between inner seat rings 
and parallel sided gate; second—protected o-rings 
that seal and squeegee the gate clean and smooth 
for fast, easy open and close. For master valve serv- 
ice: Grove standard G-2, Balanced Stem, Dual Block, 
Recessed Body valves and compact Grove Valv-Pak. 
For wing valves: G-2’s and new compact G-6’s. Grove 
V-2's, VL-2’s for flow line service. Don’t just look at 
the selling price! Investigate how Grove production 
valves eliminate maintenance and lubrication costs! 


- GROVE VALVE AND REGULATOR COMPANY 
: a subsidiary of Walworth 


6529 Hollis Street, Oakland 8, California 


Offices throughout the U.S. and in Western Canada 
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20/20 
VISION. 


The field of nuclear logging re- 
ceived its greatest advancement 
when McCullough introduced 
the Scintillometer back in 1949. 

rhis super-sensitive crystalline 
detector really gave 20/20 vision 
to the science of well logging 
enabling the operator to see and 
interpret the nature of the for- 
mations surrounding the well 
bore with greater clarity and in 
more detail. 

McCullough Nuclear Well 
Logging with the Scintillometer 
scintillation spectrometer) has 
been refined and improved year 
after year. It is the iccepted 
standard of the industry, giving 
you more down hole data with 
greater accuracy — unquestion- 
ably the best nuclear logging 


service ay ailable. 


* Scintillometer pin points 
probable pay zones. Accu- 
rately records even minor 
lithologic il change S 


Higher counting rate of 
Scintillometer appreciably 
reduces statistical fluctuation, 
gives superior resolution and 
results in higher quality, 
more efficient logs with 


excellent repeatability 


Effect of invaded zone and 
well fluid is minimized and 
the sphere of investigation is 
focused on the original nature 
and content of the formation. 


Porosity is determined with a 
higher degree of reliability. 


Rugged, shock-proof design 


assures dependable operation. 


Call McCullough on your next 
job — you'll get the best logs you 
ever had—and you'll benefit by 
more accumulated experience in 
nuclear logging with the scintil- 
lation crystal than all others 


ombined. 
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SQUEAKS 


From the Bull Wheel 


Nowadays ~) 


to make a 








Highly Intellectual 

The bright high school graduate ap- 
plied for his first full-time job. He read 
the application blank which asked: “What 
machines can you operate?” 


After a moment’s thought he wrote: 


“Slot and pinball.” 


is There One in the House? 

At a cocktail party attended by college 
professors and various men of letters, 
somebody fainted and the cry went up 
“Is there a doctor in the house?” Then 
“Of what?” 


several answers, 


Well, . . . You Made It 
Patient coming out of an 
“Why are all the curtains drawn and the 
blinds down, doctor?” 
Doctor: “Well, there’s a fire across the 
alley, and I didn’t want you to wake up 
and think the operation was a failure.” 


anesthetic: 


Taste Testers 

Two drunks were standing in a service 
station talking things over. Said the first 
drunk to his friend, “Take a 
this pal, and tell me what it a 

The friend took a swig from the bottle 
and gasped. “It’s gasoline,” he screamed. 
“That’s what it is—gasoline.”’ 

“T know, I know,” the first drunk 
conceded. “Is it premium or regular?” 


SW ig ot 


One In Every Crowd 

A little old lady entered a department 
Instantly a band began to play, 
an orchid was pinned on her dress, a 
$100 bill put in her hand. She found 
herself being photographed from all sides 
and TV cameras beamed down on her. 
“You’re our one-millionth customer,” the 
master of ceremonies told her, smiling 
broadly. “And now can you tell us what 


store. 


you came here for today?” 

“Yes,” said the little old lady. “I’m 
on my way to the Complaint Depart- 
ment.” 





SECONDARY RECOVERY 


STEPHENS ENGINEERING 


Wy, a> 
CHITA racs, 1 





RESERVOIR ENGINEERING 
Water Flooding Gas Repressuring 
EVALUATION CORE ANALYSIS 

SURVEYS ECONOMICS 
Cost Estimates, Design, Instal 
FIELD SUPERVISION 
Phone 723-2167 


tion 
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“Okay, Proctor. You’ve been absent 

. and you'd better have a good 
excuse!” 











Ah, At Last 

A fourth-estater followed a life-long 
ambition by retiring from the newspaper 
game and going back to the soil. To 
keep busy he decided to raise chickens as 
a hobby. 

His ex-city editor received a letter 
from him, relating all the local news. 

It ended, “Believe it or not, what I’ve 
always worked for has finally happened. 
Last week at the State Fair I won the 
Pullets Surprise. 


The Olden Days 

An old timer is one who remembers 
when you could promise a child the 
moon without having to buy him a space 
sult. 


The Domestic Cure-All 

There’s nothing like a dish towel for 
wiping that contented look off a married 
man’s face. 


Oh, They’re Still Around 

What ever became of the Monkeys, 
who used to collect small coins for the 
Organ Grinders? 

Oh, they are in the big money now. 
They have returned to Africa, to collect 
on Foreign Aid. 


Who’s Who? 

New Bible class teacher testing knowl- 
edge of three-year-old class. “Who was 
Paul?” Silence. “Who was Matthew?” 
Silence. “Who was Moses?” Silence. 
“Who was Peter?” After a pause a little 
boy timidly raised his hand, “Yes, 
Johnny” said the teacher. “Wasn't he a 
wabbit?” 


A Friend in Need 

Voice on phone: “Bob Jones is sick 
today and can't work. He 
requested me to notify you.” 

Boss: “All right, who is this speaking?” 

Voice: “This is my roommate.” 


come to 
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PROFIT 


You’ve Got to Cut 


ray op 

vy 1S 

For Deep Production 
Or Shallow 


METAL BMW 

PUMP NU-TEX 
NN 

OPrice V 


$54/ 37 £19556 
(2) Production 


: 12 Bbis—87 
(3)Repair Cost 
$/47 80 6150 
® Pulling Cost 
a SAME 


© Pumping Power 
Cost SAME 





Adds up to 


PROFIT 


Multiplied by number 
of wells on your lease. 


and don’t throw away 
your old pump... 


CONVERT IT! 
| Specify only BMW at 


your Supply Store. 
TT] | 
YEAR 


only 











The 


turer of 


manuf ac- 
Soft Packed 
Pumps Exclusively 





BRADFORD MOTOR WORKS 


General Office and Factory 
Bradford, Pennsylvania 
Warehouse 

Odessa, Texas 


Branch Office and Factory 
Tulsa, Oklahoma 


Excell Specialty Co 
Edmonton, Alberta, Can 
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WILSON SUPER 
MOGUL “42” RIG 





below any 


@ Priced well 
comparable competitive rig 





WILSON MFG. CO., INC. 


Wichita Falls, Texas @ Khe Home of RED IRON 


£m 
* co > 
a Wy = “i 
% 


Winchmobiles Traveling Blocks Speedwinches 


le f 


Lamve. iinet Gl 
pine Ye NUL 


Slush Pumps 3000’ to 25000’ capacity Rigs | 
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July 

6—- 8 International Oil Scouts Association, 
Annual Meeting, The Roosevelt 
Hotel, New Orleans. 

10 Institute in Chemistry and Geology 

thru for High Ability Secondary 

18 Students, Colorado School of 
Mines, Golden, Colo. 
26-28 API Division of Production, Eastern 
District Meeting, Greenbriar 
Hotel, White Sulphur Springs, 
W. Va. 

Aug. 

2- 5 Wyoming Geological Association 
Sixteenth Annual Field Con- 
ference, Casper, Wyo. 

Sept. 
7—- 8 | Rocky Mountain Association of 


Geologists Field Conference, 
Denver. 

Louisiana-Arkansas Division of Mid- 
Continent Oil & Gas Association 
Thirty-ninth Annual Member- 
ship Meeting, Roosevelt Hotel, 
New Orleans. 

National Petroleum Association, 
Annual Meeting, Traymore Hotel, 
Atlantic City, N.J. 

AIEE Annual Electrical Conference 
on the Petroleum Industry, 
Jung Hotel, New Orleans. 

20 API Executive Committee of the 
Board of Directors, Greenbrier 
Hotel, White Sulphur Springs, 
W. Va. 

Empire State Petroleum Association 
Fall Meeting, Sagamore, Lake 
George, N.Y. 

ASME, Petroleum Mechanical 
Engineering Conference, Hotel 
Muehlbach, Kansas City, Mo. 

Texas Mid-Continent Oil & Gas 
Association Forty-second Annual 
Meeting, Texas Hotel, Fort Worth. 

Corrosion Short Course, Sponsored 
by Central Oklahoma Section of 
NACE and University of 
Oklahoma, University of Okla- 
homa, Norman. 


13-15 


17-20 


5 Dallas Geological Society hosts 
South-Western Federation of 
Geological Societies Fifth Annual 
Meeting, Karcher Auditorium, 
Southwestern Legal Center, 
Southern Methodist University, 
Dallas. 


4—- 6 | AAODC Twenty-First Annual Meeting, 
Rice Hotel, Houston. 

4—- 6 | ASME, Process Industries Conference, 
Shamrock-Hilton Hotel, Houston. 

4—- 6 | NACE Western Regional Conference 
Benson Hotel, Portland, Ore. 

8-11 | SPE of AIME Thirty-sixth Annual 
Fall Meeting, Memorial 
Auditorium, Dallas. 

9-11 | NACE North Central Regional Con- 
ference, Chase Park Plaza Hotel, 
St. Louis, Mo. 

15-17. National Association of Oil 
Equipment Jobbers Eleventh 
Annual Convention and Trade 
Show, Mayflower Hotel, 
Washington, D.C. 

18-20 | Sixteenth Annual Convention of the 
Rocky Mountain Oil & Gas 
Association 

18-21 | AAPG, Mid-Continent Regional 
Semi-Annual Meeting, Amarillo, 
Texas. 

18-21 | AAPG Pacific Section Regional 

Meeting, Los Angeles. 

23-26 | The Metallurgical Society of AIME 
Fall Meeting, Pick Fort Shelby 
Hotel, Detroit. 

24-27 | NACE South Central Region Con- 

} ference and Exhibition, Shamrock- 
Hilton Hotel, Houston. 

25-27 | Association of Geological Societies, 
Gulf Coast Section Annual 
Meeting, San Antonio, Texas. 

29-31 | Independent Petroleum Association 


of America, Annual Meeting, 
___ Shamrock-Hilton Hotel, Houston. 








Nomad’s Chapter monthly meeting: Los Angeles, 
second Wednesday, Biltmore Hotel, Wallace A. 
Sawdon, Secretary. Houston, second Monday, Ka- 
han’s, Elbert T. Walker, Secretary. Dallas-Ft. 
forth, first Monday, Greater Dallas Club, Hank 
Davis, Secretary. Tulsa, Hotel Tulsa, Gilbert 
Swift, Secretary. New York, first Monday, Hotel 
Biltmore, Jesse E. Hickman, Secretary. 
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RATES: 
in this size 
charge $4. 
six words. Replies forwarded without 
Display Classified ads, set in suitably 
type with ruled border, $13.50 per column inch 
Ten percent discount for two or more 
of same copy in consecutive issues. 
fled ads payable in advance, Copy deadline 
Twelfth of month preceeding date of issue 
Send copy and checks to 
fied Section, W« 
i Texas 


Regular Classified 
type: 20 cents per word. 


charge 


rid Oil, P. O, Box 2608, 


(undisplayed) set 
Minimum 
Blind box address in our care counts 


larger 
insertions 


All Classi- 


Trading Post Classi- 


Houston 





NOTICES, SERVICES 





HAVE YOU PLUGGED A PRODUCER? 





Micro-Fluorologs prepared from your 
Ww ri tings will determine oil bearing 
t s illed through, and will indi- 
ite il tratas at greater depth not 
vet dr ed. Effective on old well sam- 
p or W e being drilled. Logs: $100 
pe l ft. Information 


PetroCo, Box 882, Casper, Wyoming 











SITUATIONS WANTED 
































FOR SALE 
#10 ) ( ind West Virgi: re) 
d Gas I Appala n Basin Area for 
mediat S he acre lease 
pla scatte a i panies 
} dings, s ) ind acre 
s. D I 716 U I st Building 
Parkerst Wes \ ginia 
ROYALTY 
® Royalty Buyers income producing gas- 
distillate royalty, new, deep, dual completed 
wells. with additional sands behind the pipe. 
Ogden Oil Company, P.O. Box 409, Ph. EL 2- 
3353, Taylor, Texas 
INVESTMENTS 
8 FINANCIAL—Investment Ban 
Underwriters reached, ( de i 
id the det S r G 
hr ‘ att ‘ isl T s 
N Y 
FOR RENT 





ALDRICH PLUNGER PUMPS 
Skidded with Drivers 
Available for RENTAL 
POWER SPECIALTY CO. 


2000 Kipling St. 
HOUSTON 6, TEXAS 








Manuscripts Wanted 


Have you written a book you would 
like to have published? Do you have 
an idea or an outline that you would 
like to talk over with a publisher? 
Gulf Publishing Company, publishers 
of World Oil, Petroleum Refiner and 
Pipe Line Industry magazines, and 
numerous technical books, is actively 
seeking trade and technical manu- 
scripts for publication by its rapidly 
expanding Book Division. For further 
information write to Manager, Book 


Publishing, Gulf Publishing TP Texas | 





P. O. Box 2608, Houston 1, Texas. 
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y | 3 outstanding CAMCO tools for reliable flow 
st channels between tubing and casing annulus 


rhese three outstanding tools from Camco provide flow channels between the tubing 


st and the casing annulus which can be readily opened and closed as required. Choose 

ae the one which best suits your requirements, for circulating, spotting acid, fracturing, ae 
insh, producing or killing the well. You'll simplify and help to insure the success of the , 
lnssi- operation by the installation in your tubing strings of 
issue é 





Dependable-Shifting 


all Positive-Sealing C A M C O 


PLIDING SLEEV 


\i- 

ot 

00 [he three Camco Sliding Sleeves incorporate the Sliding 
same basic sleeve design, as shown in the illustra- Steses 





id 





conection tnanme ene xy 





—!} tion. This design features: cB 
Collar O.D. and essentially full-opening tub- Sliding 

ae ing 1.D.—ideal for multiple completions. Sleeve 

years Low-friction, high-pressure seals, permitting 

| shifting virtually unaffected by temperature 

or pressure. 

Relief slots to equalize pressures before open- 

ing completely. 

1 for Tensile strength greater than that of P-105 

nies tubing. 

| acre a ; c 

ding, | The C Sliding Sleeve has proved itself ideal for Sliding 

every normal Sliding Sleeve application. In one Sleeve 

typical demonstration of its reliable operation 

under severe conditions, a Camco C Sleeve at 

sas-/ a depth of 7615 feet in a Wyoming well was 

te f Opened and closed without difficulty in 12.6 

eL 2) pound mud. Any number of C Sleeves can be 

installed in the tubing, and operated selectively 

with commonly used shifting tools. 








Ihe CB Sliding Sleeve, a combination of the C 
can} Sleeve with a Camco D Landing Nipple, is 
‘| equipped to receive and pack off a Camco C 
Lock with any of various production tools at- 
——jf tached. The simple, non-selective CB Sleeve is 
the ideal choice for a single-sleeve installation. 














| The MB Sliding Sleeve provides complete selec- 2; 
tivity and unequalled versatility by combining the | . 
C Sleeve with the electronic Magnaset Nipple. 
MB Sleeves can be selectively opened and closed, r i 
and a Magnaset Lock with affixed production 4 
tool can be selectively placed, locked and packed ' 

——| off in any MB Sleeve. E 

~—|— C, CB, or MB? One of these Camco Sliding ft 
Sleeves is right for your application. Get full 

ld information from your Camco representative, 

ve Or write ‘ 

ld 

r? 

rs 

nd PRODUCING 

Y | PETROLEUM 

ow I PROGRESS” 

ly |] 

er | 

ok 

Ly, | 

“7 CAMCO, INCORPORATED 

96! 


CAMCO, LIMITED, Belfast, U.K. - CAMCO DE MEXICO, S.A., Mexico, D.F. 
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Mast-Sub-Structure 

Designed for fast, low-cost moving, 
the Fedco the indus- 
try’s first 96-foot trailer-mounted mast 
and sub-structure assembly that per- 
mits hauling all essential drilling 
equipment in one load. Substructure 


“Crusader”’ is 


trailer assembly can be separated in 
front of the mast to provide an ideal 
unit for the off- 
shore platform, regardless of the 
height of the wellhead equipment. 
The Fox Equipment & Derrick 
Company 


workover smallest 


For more data, circle El on postcard 


Forged Steel Gate Valve 
This new series of forged steel gate 
valves is available in size ranges from 
14 inch to 2 inch. Class XU Univer- 
sal Trim, consisting 
of Excelloy disc and 
Stellite - faced 
suited 


seat 
rings is for 


steam, water, air, 


gas, oil and similar 
needs. For special 
corrosive applica- 
tions, Class L Trim 
is also available 


18-8 SMo 
and 


seats, 
disc stem); 
maximum tempera- 
ture 750° F, liquids 
Crane 





and gases (except steam). 
Company 


For more data, circle E2 on postcard 


New Tank Thermometer 

A new valve type tank thermome- 
ter that can provide faster, more 
accurate readings is now available. 
Thermometer employs a bucket valve 


For more data on advertised products, use cards, last page 


equipment and 
services 





which opens as the 
lowered into the tank, allowing oil 
to flush through the cup case. When 
the desired level is reached and the 
thermometer is withdrawn, the bucket 
valve closes, retaining a sample from 
that level. (W. H. Curtin and Com- 


pany). 


For more data, circle E3 on postcard 





Moly-O Piston 

This new piston provides a “first” 
to the drilling industry with an O-ring 
seal, strategically placed in the bore 
of the rubber and held under pres- 
sure by the retainer plate. It is posi- 
tively guaranteed to prevent wash out 
in that area. Moly-O piston also 1s 
available without the O-ring seal. 
Piston hub is_precisioned-machined 


s . f 
from forged steel, hardened on all 


surfaces and can be used again and 
again with replacement rubbers. 
Harrisburg, Inc. Supplements data 
on Pages 2453-2455, 1960-1961 Com- 
posite Catalog). 


For more data, circle E4 on postcard 
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¢ Read between the lines. Continental- 


sl paks{exe ym o) glot-¥omm lalea[Ule(-m-).4 el -1al-valer-Yemilelle 
F men .. oil-field tough equipment . . top- 
notch service and many other extras/ 
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G00D 
BUYERS KNOW 
CONTINENTAL- 
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a QUOTATIONS 


pore 





rst” 


"| GO FAR BEYOND 
ov) PRICE AND SPECS. . 
seal 








CONTINENTAL-EMSCO = 


Serving the Oi/ and Gas Industries . . Worldwide 

















ined 
all 
and 
yers 
data | HV102 
om- 





a AL — O COMPANY, a Division of The Youngstown Sheet and Tube Company, General Offices: Dallas, Tex 
ision = Ro 220, New York, N. Y. @ Continental- Emsco Company Limited, General Offic Calgary, Albe ro) 
d > = Centinenta |-Emsco Company C. A Pe as 1a Houston and Garland, Texas; St. Albans, Herts, England ¢ saninenemidass > All Ps cipal Oil Fields he World 
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New equipment 





SECONDARY 
7-PLY PRIMARY CARCASS CARCASS 






BREAKER 
FABRIC 


gam 4 SY 


mm tJ Aa 


TUBE 


SLAYER WIRE REINFORCEMENT 


Rotary Drilling Hose 
This new, strong, durable rotary 


| 


lrillinge hose was designed for deepest 


HY 











drilling depths where 
abrasion cause 


MC-560. 


TYPE “R” 
RETRIEVABLE 


PACK-OFF TOOL 


GAS LIFT VALVE ASSEMBLY 


can be installed at any point in the 
tubing string. Any number of valves can 
be run in a given well 


The assembly is installed by shooting 

a hole in the tubing above a collar. The 

pack-off tool containing the valve is 

then landed in the same collar. 

places the packing above and below the 

Maca hole. The complete tool is locked in 
= place by the upper slip assembly. 


PACK-OFF TOOL 
FOR HIGH PRESSURE LEAKS 


ack off Provides mechanical seal to pack off a 
tubing leak. This double seal arrange- 
ment will hold 10,000 psi differential 
from either tubing or casing side. This 
pack-off assembly can also be used to 
install down hole flow control equipment. 


COUPLING 


reatel 





we | P| 
| 1@ 
ri] 
| 
| | 
“| 
| | 
7 
“4 | 
4 
{Ul 
i 


HAROLD BROWN 





COMPANY 
P. 0. Drawer 25047 
Phone JAckson 6-4411 


Houston 5, Texas 


normal 
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carcass construction embodies fou 
layers of single strand steel wire re- 
inforcement, instead of the usual two 
layers. Blanket of rubber and fabric 
permanently positions each wire, 
cushions against flexing-shock and 
insulates against abrasion and mois- 
ture penetration Hewitt-Robbins 
Supplements data on Pages 2502- 
2503, 1960-1961 Composite Catalog 


For more data, circle E5 on postcard 
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New Seismic Amplifier 

P'T-100 Transistorized Seismic Am- 
lifiers combine obvious advantages of 
solid-state design low powell drain 
light weight compact size—-with per- 
formance never before possible, ac- 
cording to the manufacturer. Use of 
light-sensitive photocell as AGC ele- 
ment provides signal control and 
distortion characteristics vastly im- 
proved over former vacuum tube 
designs. Amplifier will not overload 
in any area. (SIE Division, Dresser 
Electronics 


For more data, circle E6 on postcard 


Dual Tension Tubing Head 


This new dual tension tubing head 
permits setting parallel strings of tub- 
ing in controlled tension under blow- 
out-preventer con- 
trol. DRT tubing 
head also permits 
manipulating and 
setting each tubing 
string independ- 
ently. Setting tub- 
ing in tension re- 
duces tubing and 





rod wear that oc- 
curs In pumping 
wells with untensioned tubing. The 
annulus packoff is installed and acti 
vated before preventers are removed. | 
Oil Center Too] Co. Supplements 
data on Pages 4053-4092, 1960-196! 


Composite Catalog 





For more data, circle E7 on postcard 
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For both contractor and company, the blue ink on a complete 
Drilling Recorder chart helps put more “black” ink on the 
books. Today’s competitive conditions demand maximum effi- 
ciency, in drilling, in supervision, in analyzing structures 
drilled. 

On a single chart, Totco’s 3-pen Drilling Recorder gives 
accurate, directly comparable data for penetration, weight in 
suspension, and torque or pump pressure. Only Totco “tells 


the hole story” so clearly, accurately and completely... CH A RT VO U Fe 


minute by minute . . . foot by foot. 


IN USE ON OVER S300 DRILLING RIGS 
In over two years of field service, the Totco Drilling Recorder WAY T O 

has been thoroughly proved. On the Totco chart every move- 

ment of the brake...every change in weight is recorded per- 

mitting a detailed analysis of the time required for every 

operation. You can see weight on bottom at a glance. A torque i N C fond a A bs Ee D 
record pinpoints tight spots or locked cones giving you a warn- 

ing of possible trouble. Or, in lieu of torque, pump pressure 

may be recorded. 

One driller, for example, noted on his chart that pump ited RO aa i T Ss 
pressure gradually was dropping though pump operation 
had not changed. He pulled the string, found a hole in the 
pipe that soon would have caused a twist-off, saved anywhere 
from one to fifty thousand dollars in fishing costs. * 

Totco Drilling Recorders are available throughout most of 
the United States and Canada on daily rental or term lease. 
Sold outright for export. Get complete data; write for Tech- 
nical Bulletin. 





















*An actual case. Details on request. 


DRILLING 
RECORDER 


TECHNICAL OIL TOOL CORPORATION 

1057 No. La Brea Avenue, Los Angeles 38, Calif. » OLdfield 4-1763 
Manufacturers of Precision Instruments since 1929 

EXCLUSIVE DISTRIBUTORS: 
California: The Republic Supply 
Co. of California — Domestic: The 
Continental-Emsco Company, a 
division of Youngstown Sheet & 
Tube Company — Canada: Oil Well 
Supply Division, United States 
Steel Corporation — Export: Lucey 
Export Corp., New York City 
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TRETOLITE SERVICE ; 


report Backwashing with . 
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FLUDEX J/LCTECASES LILVJEC LOn SYS Clr 
: 3952 barrels lay! 
" or 
input by 3952 barrels per day: 
/ ~ | 
@) | 
; THE RESULTS: 
, Qs WELL BEFORE Treating AFTER Treating 
mr) : y NO. Input bbI/day Pressure Input bbI/day Pressure 
oo 
x) B 190 950 ais 900 
4 2. 400 800 810 700* 
» | 120 900 900 750* 
al, fh. * 
wn: inden 4. 165 800 900 750 
a 100 900 950 750* 0 
INJECTION PRESSURES 6. 60 900 110 800 dat 
800 Co 
RETURN TO NORMAL; 7. 200 900 650 | 
8. 5 900 265 750* 
NO ADDITIONAL 
9. 3 950 335 450* 
PUMPING EQUIPMENT 
NEEDED! *Water Input Restricted by Valve. 
| Bo 
? ' 
Calcium carbonate accumulations were lus by injecting 40 barrels of water through 
plaguing this nine-well injection system in tubing. After this, five gallons of FLUDEX, mixed ™ 
Oklahoma. Formation restrictions caused with LO barrels of water, were forced into the Ras 
increased injection pressures. (Wells completed formation and followed by 20 barrels of  in- i" 
open hole with 5-inch casing set as tubing jection water. i 
string.) This FLupeEx backwash enabled the operator _ 
to increase water injection by 3952 bpd, while tai 
How FLUDEX treatment was handled maintaining desired injection pressures in the _ 
W orkover tubing string was run. Thirty system. These larger input volumes with less ; bit 
barrels of water were flushed through tubing pumping costs resulted in real savings. ing 
and out casing annulus. Five gallons of FLUDEX* For additional information on FLUDEX appli- ¥ Con 
Water Flood Additive were spotted on bottom cations, contact your Tretolite ‘Y E 1° mal 
and flushed over formation and out casing annu- Field Service Engineer. [Wen " 
alO 
*Registered Trademark of Petrolite Corporation TWF-60-5 low 
cre 
SUBSIDIARY AND AFFILIATED COMPANIES ‘Op 
CANADA, Edmonton, Alberta « ENGLAND, London cut 
GERMANY, Frankfurt, a. M. e VENEZUELA, Caracas stre 
p (K 





REPRESENTATIVES 


' mer 
ARGENTINA, Buenos Aires « BRAZIL, Rio de Janeiro « COLOMBIA, Bogota e 310 


ITALY, Rome « JAPAN, Tokyo « KUWAIT, Kuwait « MEXICO, Mexico, D. F. Cor 
Omrvistcor s 


369 Marshall Avenue, Saint Louis 19, Missouri 
200 South Puente Street, Brea, California 


NETHERLANDS, The Hague e PERU, Talara + TRINIDAD, Port of Spain 
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New equipment 





New Wellhead Equipment 


Features of this new wellhead 


equipment include 


or mandrel suspension of production 


strings, ample open- | 


ines for centralizers o1 


screwed. 


a full range of pres- 
sure ratings up 
10,000 psi. Equip- 


ment permits running 
or hanging 
the 


through blowout 





made up in the field. 


Oil Center Tool Co. Supplements | 


data on Pages 4053-4092, 1960-1961 


Composite Catalog). 


For more data, circle E8 on postcard 


Boot Jet Basket 


This new Kirby Boot 
let Basket has been de- 
veloped to catch milling 
cuttings when milling out 
bridge plugs, cement re- 
tainers and production 
packers. Also, run with 
bit before diamond cor- 
Basket 


consists of an upper sub 


ing or drilling. 


mandrel, cylindrical boot 


with an inner = screen 


round mandrel and 


lower jet sub. Jet action 





reates a suction at the 
top of boot which pulls 


cuttings from the return 
stream into the basket. 
K & G Oil Tool and 
service Co., Inc. Supple- 
ments data on Pages 
104-3107, 1960-1961 


Composite Catalog). 


For more data, circle EP on postcard 


JULY 1961 WORLD OIL 


a choice of slip | 


turbulizers, a choice of | 
flanged, or | 


solid-block valves and | 


| 
to | 


tubing | 


preventer assembly, | 
hanging strings with- 
out spacing out and | 


testing of connections | 








AT LAST! A Tool Designed 
Especially for 
MILLING 
SECTIONS 


THE GRANT SECTION MILL is the only 
tool engineered and built for the specific job 
of milling sections. Nothing can match it 
for its purpose. It permits savings of at least 
25% on rework costs over older methods 
—and makes many a marginal producer 
worth rescuing. Here’s why: 
Broad, thick blades faced with frag- 
‘mented tungsten carbide normally mill 
30-foot sections in one trip with 
cutting surface to spare. 


Thick body walls take any torque or 
side pressure required for milling. 


“Body-Lock” design eliminates arms 
or extensions, prevents cutters from 
collapsing, bending or breaking. 


Positive retraction is assured. The 
Mill cannot hang up in the hole. 


The Grant Section Mill is easy to operate on 
any rig equipped with a rotary table—on 
drill pipe or tubing—and by any qualified 
driller following simple instructions. With 
only 4 moving parts, it can be inspected and 
redressed on the rig floor in 15 to 20 minutes. 
It is simple, rugged and requires practically 
no body maintenance. Thus, it is ideal 


for overseas or remote operations. 


For full data, see the Grant Section of your 
Composite Catalog—or write direct! 


Cy 
GRANT uz Too: Company 


Main Office and Plant: 
2042 EAST VERNON AVENUE, LOS ANGELES 58, CALIF. 

Offices and Warehouses in principal oil fields everywhere 
OVERSEAS BRANCHES AND AGENTS: 
ARGENTINA — Drillex — Buenos Aires * BRAZIL— Cia. Nacional de Son- 
dagens— Rio de Janeiro » CANADA—Grant Oil Tool Co., Edmonton, Alberta 
— Pincher Creek, Alberta — Fort Nelson, B.C. * FRANCE (North Africa) — 
S.N. Marep, Paris * ITALY— Dott. G. P. Giacobino, Milano * LEBANON 
(Middle East) — Macridge Petroleum Equipment Supply Co., Beirut « 
MEXICO —“Enger Corp:’, Mexico City, D. F. * VENEZUELA — Servicios 
Industriales, C. A., Barcelona—Las Morochas— Maracaibo * EXPORT—R. S. 
Stokvis & Sons, Inc., New York 4, N. Y. 
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Records prove quality Security bits cupo: 


SECURITY! PROVEN 


| | it’s drilling in the cold of Canada 
or the hot sands of the Middle East... the 
sultry jungles of South America, or the wide 
West Texas plains... Security bits are better 
in test after test against all competition. 
Records prove that the quality built into every 
rugged Security bit gives outstanding relia- 
bility, no matter where men drill for oil. 
Although Security continues to win more and 
more of the market, Security isn’t complacent! 
Constant research, design and quality control 
are your assurance of lower drilling costs. 
Security bits are the only bits today with 
tomorrow’s engineering! 































Mail us the convenient coupon attached for 
complete information on Security Firsts. | 
You'll be ahead when you specify Security! 
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ENGINEERING DIVISION 
POST OFFICE BOX 13647 
DALLAS, TEXAS 


DRESSER INDUSTRIES, INC. AGEt 
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ROCK BITS -* REAMERS -° HOLE OPENERS 









uposts...increase penetration rates. 
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WORLD-WIDE SECURITY SALES AND SERVICE 


Security is represented in every major oil area around 





the world. Call on Security to serve your drilling needs. 







} PLANTS: Dallas, Texas; Whittier, California; 
Security Rock Bits Ltd., Manchester, England 


SECURITY ENGINEERING DIV.: 3400 West Illinois, 


} Dallas, Texas 


EXPORT OFFICES: P. O. Box 13647, Dallas, Texas 


MAIL THIS | would like information 
COUPON TODAY on the following 
TO DALLAS OFFICE! Security FIRSTS: 





t . s : : EXCLUSIVE NAIL LOCK 2-CUTTER EXTENDED JET BITS 
| CANADA: Security Engineering Canada Ltd., 
Edmonton, Alberta, Canada EXTENDED NOZZLES ALL PRODUCTS CATALOG 
OVERSEAS: Security International Div. of Dresser 
— Caracas, Venezuela; Dresser (Great Britain) NAME 
Amited, Li engile 
London, England venes 
AGENTS: (For representatives in Europe, Middle ADDRESS = - _ 


East, Mexico, South America, Australia, Japan and 
other oil areas — write Dallas, Texas office) 
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2aSRUBBER STABILIZERS + CASING SCRAPERS 


































New equipment 


CUT STUCK 
SAND LINESG 
INSIDE 
TUBING 











Nitrogen Gas Mobile Unit | 

‘This advanced liqui- 
fied nitrogen gas mo- 
bile unit has been de- 
veloped for unitization 
in oil well completion 
and testing. New Cos- 
modyne_ truck-mount- 


ed, high-pressure, cry- 


KINLEY <3 
SAND LINE 
CUTTER er See 


J. C. KINLEY CO., Licensees pressure of 2,400 psi 


ABILENE, TEXAS 


ogenic liquid converte 
o1VeSs pressures up to 


15,000 psi where pre- 





viously gas-tube. trail- 








Eads Engineering Services, inc OR 2-8655 (i re , ; 

ainnam Service & Eauisment Go OR 2-655 by ICC regulations. 
. A J. P. Graham Cl 5-4526 » 1 ’ cee FD 
CASPER. WvOMING—c Sune. se RID unit includes: 2,- 

U N, CALIFORNIA—Dyna-Log. LA 6-1184 OOO 1] mic liqui . ; | 
GLENDIVE, MONTANA—C. A. White... .EM 5-3833 “gation cryogeni¢ iquid gas inge pi > renew: 
GLENDIVE, MONTANA ) sgl ge’ te . a crimping. Hinge pins are renewable 

5 Storage tc ¢ - ess 4 < . wae = 
a» egne Well Service Co.. 3-5396 rage tank, Nign-] ure pump al for longer slip life and lower costs. 


Davis-Kemp Tool Co., Inc 5541 gasoline-fired vaporizer. (‘The Cosmo- Slip segments are built like a bridge 





LIBERAL, KANSAS—Rainbo Service Main 4-3598 ‘ 
LINDSAY, OKLAHOMA » Corpor : ; ; 
safisinbe Service Co... PL 6-2530 dyne Corporation. to give high strength without excess 

yy MU 2-831! For more data, circle E10 on postcard weight. Flexible hinging allows slip 
NATCHEZ, MISSISSIPPI h . 

avis-Kemp Tool Ce., Inc. 2-302! | °c = ; re F < , F 

ueareamane Test Ca. ine - Drill Sli segments to move 1orizontally and 
onan; Doce Wire Line Service. EM 9.6632 ew ri ip vertically to compensate for bowl 
gerinte Service Co, .......ME 4-2131, ME 4-0105 Strength, lightness and durability water. (Mission Manufacturing Co. 
VIDALIN LOUISIANAY Well Serv. Co...LA2-4761 | are outstanding features of Mission’s Supplements data on Pages 3757- 

Davis-Kemp Tool Co., Inc. ED 6-4224 1 &O cl Th. ee q aon a: ae ir 
WHITTIER, CALIFORNIA Model 60 slips. ‘I he 4%-inch slip 3780, 1960-1961 Composite Catalog. ) 
WICHITA FALLS, TEXAS er weighs 135 pounds but will hold drill 

° We S \ 
peng DLE seneene 5 } For more data, circle E11 on postcard 





WILLISTON, N. DAKOTA pipe with hook loads of 275,000 
a cs. nasce 





GR3-6555 | 








pounds without bottlenecking o1 — 
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transporting way 
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OILFIELD TRUCK AND FLOAT 


wen es : J 
Thornycroft Sandmaster 252” wheel base Oilfield s N NY 
Truck. ands-England full Oilfield Body. 60,000 Qos ‘ 
ib. winch, heavy duty gin poles, winch operated 
gin pole risers and folding SAE king pin. 
Hands-England 75,000 Ib. capacity, tandem axle 








Oilfield Float 30’0” long and 9’6” wide, folding A e ’ 
support legs and inverted 36” fifth wheel. N Ww 

Truck and Float on Michelin 18.00 x 25. Sahara 1d ject Floating Cone Valve 
“Xx? sand tires. Positive shutoff and freedom from 





OILFIELD FLOAT ; : : 
Hands-England 75,000 Ib. capacity tandem axle | Galling are the features of this new 
Oilfield Float 30’0” long and 8’6” wide, folding ‘ 















support legs and inverted 36” fifth wheel. “floatine cone’ ™%4-inc Z oasiien 
Float on 11.00 x 20—I4-ply tires. fh : ating ines 4-Inch h and valve 
OILFIELD TRUCK AND FLOAT which is recommended for liquid or 
Scammel Constructor 261” wheel base Oilfield i ie 
Truck. gas service on meter manifolds, seal 


Olneld Choat 30°C" ton we bv ogy ms chambers. hvdraulic equi . and 
“ruck ‘nd Float on 14.00 x 20—(3-ply tires aiies ie Pssst ‘ie ks lied 
‘Hands-England. 25.000 Ib. capacity single axle “n ae To teaiaas of od Ibe ; “ ole 
Sie ee MEE | a 
an dtael cake ties. types, accommodating line pressures 
up to 3,000 psi. Stem of the new cone 
valve terminates in a socket which 
| holds the knuckle of a conical shape 
| plug. (The Foxboro Co. Supplements 
| data on Pages 1937-1940, 1960-1961 
| Composite Catalog 











SUPPLIED 
BY 










HANDS-ENGLAND OILFIELD EQUIPMENT LTD. 


Works Road, Letchworth, Herts., England 
Telephone: Letchworth 600 Telegrams: Oil, Letchworth Cables: Oil, Letchworth, England 






For more data, circle E12 on postcard 
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Sure it’s a dual completion— 
But is it a dual producer? 


Many dually-completed wells have “pay” zones 
that aren’t producing—for want of a recomple- 
tion job. These are pay zones only in the sense 
that you have paid for the completion. 


In such cases, recompleting with Sidewinder- 
Sidekicker is like throwing good money after 
good. It’s the only safe way to redo the job with- 
out disturbing production below, the one way to 
activate “pay” zones that aren’t paying. 

The Welex Sidewinder is a remarkable 
gun. It runs through tubing as small as 
2” with standard seating nipples. It packs 
the maximum charge in a minimum of 
space. It is mechanically oriented and de- 


centralized by the Welex Sidekicker. A retrievable 
gun carrier absorbs the shock of the detonation 
and returns every bit of debris to the surface. 
Nothing neater, safer or surer. 


Don’t be satisfied with producing a single zone 
when you’ve paid for a dual completion. Reper- 
forating is now very simple and economical, 
thanks to the Sidewinder-Sidekicker. Remember, 

no derrick, no danger, no debris. 


Call Welex on your next completion or 
workover. Welex has more years of per- 
forating experience and a wider variety 
of wireline services than any other 
company. 


A Division of Halliburton Company 
General Offices: 1728 Old Spanish Trail, Houston, Texas 
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This Is The Gasoline Plant 
They Said Couldn’t Be Built 


Maloney-Crawford has designed, manufactured and put on stream 
an 18 MM SCF/D plant which incorporates lean-oil absorption, 
refrigeration and hot-dry still. This dispells once and for all the 
belief that a small plant must limp along on outmoded and inefficient 
processes merely because of its size. Maloney-Crawford has made a 
habit of injecting fresh ideas into the gas processing business. For 
example, this plant was all Maloney-Crawford, from conception to 
completion. By doing the entire job under one roof, M-C can produce 
a low-cost plant that will give a quick payout, even on smaller 
streams. Here’s more facts of interest to profit-minded management: 
Recent reports from Graridge Corp., the operator, show the plant is 
recovering 75% plus of the stream’s propane, 100° of the butane 
and 100% of the natural gasoline. M-C can do the same for you by 
combining its thorough knowledge of the fundamentals of natural 
gas with creative engineering and careful manufacturing. Make us 
prove it! Send us your gas analysis. 


If you produce or process natural gas, write for our free 
12-page “Maloney-Crawford Gas Story”. 


Maloney -Crawford 
Box 659 Tulsa 


For more data on advertised products, use cards, last page. 





Literature 


To get your copies, circle key numbers on 
postcard and mail to WORLD OIL 


Slim Hole T&C Tubing 

A four-page color brochure pre- 
pared by Jones & Laughlin Steel Cor- 
poration describes J&L Slim Hole 
T&C Tubing, a specialty product in 





the oil country line. 


To get a copy, circle E13 on postcard 


Diesel Engines 

Available from Ruston & Hornsby, 
Ltd., is a 16-page brochure giving 
detailed specifications, application 
its line of diesel engines 


data on 


ranging in size from 4 to 90 horse- 


power in 1, 2, 3 and 6 cylinder size. 


To get a copy, circle E14 on postcard 


Rotation Gas Lift Systems 

A new folder from Merla Tool Cor- 
poration describes closed rotation gas 
lift detail. 
diagrams of several types of installa- 


systems in Included are 
tions which successfully employ this 


method of gas lift. 


To get a copy, circle E15 on postcard 


New Notching Tool 

A brochure entitled “‘Formation 
Preparation for the Single-Point 
Entry Technique of Hydraulic Frac- 
turing” has been released by Baash- 
Ross Division of Joy Manufacturing 
Company. Brochure includes case his- 
tories of fields where this advanced 
and highly successful production 
stimulation has been used. 


To get a copy, circle E16 on postcard 


Waterflooding Table 

A wallet-size plastic Reddi-Rate 
Setting Table that permits rapid cal- 
culation of waterflooding flow rates 
is available from the Petroleum and 


Industrial Meter Rock- 


well Manufacturing Company. By 


Division of 


timing the number of seconds per rev- 
olution, a quick glance at the Reddi- 
Rate Setting Table tells you the flow 
rate in barrels per day. 


To get a copy, circle E17 on postcard 
Nonionic Surfactant 


Dowell Division of The Dow Chem- 
ical Company has published a two- 


| page product data sheet on its new 


WORLD OIL JULY 1961 
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REED 


Reed Roller 


Bit 


y, Houstor 


l, Texé 


e Export Off 


Reed has 
contributed most 
fo the design 


of the modern 


dril! string / 


Look at your drill string today, every one 
of the most popular A.P.I. tool joint con- 
nections on it was designed by Reed 

Reed designed and developed the Full 
Hole Joint (now A.P.|. standard)—tthe In- 
ternal Flush Joint (now A.P.|. standard)— 
the Extra Hole Joint—the Super Shrink 
Grip Tool Joint (the first, best, most fool- 
proof tool joint on the market today)—the 
tensile impact test for checking flash 
welds (there has never been a field failure 
in the weld area of a Reed Flash Welded 
tool joint)—the Wide Open tool joints 
Specifically for light weight drill pipe— 
the Inarclad hard facing process—the 
first field proved tool joints for aluminum 
drill pipe—Reed can weld to any high 
tensile pipe the mills release for drilling 


Reed has contributed more to the design 
of the modern drill string than any other 
company ~ Reed research, experimenta- 
tion and development will stay ahead and 
continue to provide the tools required for 
advanced drilling techniques 


The place to look for pr in drilling 
tools is right here at Reed 
ce: Time and Life Bidg., Suite 3744 Rockefeller Center, New York 20, N.Y. 








om can meen 


Houston has a 
NEW LOOK 


in banking 


Houston's new First City National Bank was 
designed to take the “starch” out of banking. 
Every person, every department is easy to see, 
easy to reach. A convenient escalator from 

the main lobby whisks vou right to the door of 
the Oil & Gas Department. Come in and see 
how pleasant it is to do business in this 


convenient new bank. 
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the new FIRST CITY NATIONAL 
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New literature 





product Ezeflo, a concentrated, low- 
pou! -point, water-soluble, nonionic 
surfactant used primarily to reduce 
the pressures required to inject water 
into wells. Directions of how to use 
it, what it does, where it is used, phy- 
sical properties and advantages gained 


by using it also are included. 


To get a copy, circle E18 on postcard 


Fracture Conductivity 

A technical Fracture 
Conductivity has been released by 
Dowell Division of The Dow Chemi- 
cal Company. Report contains follow- 


report on 


ing: introduction, partial monolayer 
propping fractures, laboratory data, 
field applications of data and graphs. 


To get a copy, circle E19 on postcard 


Power Slush Pump 
National K-380 power slush pump 
specifications, features and perform- 
ance are given in a new 12-page Bul- 
tin No. 


Supply Division, 


I 


920, available from National 
Armco Steel Cor- 
poration. Bulletin presents a new 
pump of 380 input horsepower, de- 
its desion for maximum rug- 


' 
scribes 


with minimum weight and 


edness 
size and shows provisions for better 
performance and simpler maintenance 


in earlier pumps of this capacity. 


To get a copy, circle E20 on postcard 


Dowell’s Freflo 

Dowell Division of The Dow Chem- 
ical Company has released a product 
data sheet on Freflo, a mixture of oil- 
soluble demulsifying chemicals and 
Data sheet 
es, where it is used, its advantages, 


surfactants. lists what it 


] 
ci 
1 
pl 


I 


\ysical properties and how to use it. 


To get a copy, circle E21 on postcard 


Large Diesel Engines 
Available from the Ruston Paxman 
les Division of Ruston & Hornsby, 
Ltd., is a new 16-page catalog identi- 
fied 9814, 

technical 


as Publication civing 


detailed information, data 
including performance curves, con- 
struction details including cut-away 
and other engineering 
data on the Ruston AT line of diesel 
engines in 700 to 3,040 horse- 


p wer. 


illustrations 


SIZES 


To get a copy, circle E22 on postcard 
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Oil and eas men are 


“tough, top quality and delivered fast”. 





Congrats and $25 for this quip to J. P. Denny, Phillips Petroleum Company, Box 1351, Odessa, Texas 


quick to say that Lone Star products are 


Quick supply, and 


superior steel are among the reasons more and more have 


switched to Lone Star API casing, tubing and line pipe. 


Exacting quality control combined with years-ahead manufac- 


turing techniques today .. 


. are your guarantee of API standards 


in Lone Star pipe. And remember, delivery in the field is a 





matter of hours. 


Neighbor, wherever you are, specify 
Lone Star and we both get a good deal. 





(©) 1956 Lone Star Steel Company 


St STEEL 
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EXECUTIVE—SALES OFFICES 
W. Mockingbird Lane at Roper * P. O. Box 12226 * Dallas. Texas 
DISTRICT SALES OFFICES 
912 Republic National Bank Building, Dallas, Texas 
Houston, Texas | Midland, Texas ] Tulsa, Oklahoma 
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Whether you want absorbers or yokes, or some 
special oil field service, your quickest, best source of 
information is the COMPOSITE CATALOG OF OIL 
FIELD EQUIPMENT AND SERVICES. 

In this three-volume, biennially revised refer- 
ence work, more than 500 manufacturers list over 
100 times that many products and services. You can 
get—in one quick look into COMPOSITE CATALOG — 
complete descriptive and comparative data on any oil 


country product or service. 


equipment-service catalogs 


The next time you buy, specify or compare oil 
field equipment or services, reach for your copy of 
COMPOSITE CATALOG. You'll save both time and 


money. 


3000= W.P. Triple Completion 
Tree with Cameron Type “F” Re- 
cessed Body Master Valves with 
integral 5 bolt flanges. Wing 
valves are Cameron Flanged Type 
“F. Bolted tees increase rigidity. 


2000+ W.P. Dual Completion Tree 
with Cameron Type “F”’ Recessed 
Body Screw End Master Valves and 
with Cameron Type “F’ wing 
valves. Tees are bolted together 
for increased rigidity. 


5000= W.P. Triple Completion 
Tree with Cameron Solid Block 
Tree Valve. A master valve, wing 
valve and tee for each completion 
are integral in the Solid Block 
Tree Valve body. 


10,0002 W.P. Dual Completion 
Tree with Cameron Solid Block 
Tree Valve. Two master valves, 
a wing valve and tee for each 
completion are integral in the 


Solid Block Tree Valve body. 















5000= W.P. Dual Completion Tree 
with Cameron Solid Block Tree 
Valve. Two master valves, a swab- 
bing valve, wing valve and tee 
for each completion are integral 
in the Solid Block Tree Valve body. 





~ ee 


2000+ W.P. Single Completion 
Tree Assembly with Cameron Type 
“L” Tubing Head and with Cam- 
eron Type “F” Master Valve. Cam- 
eron Ball Valves are on outlets 
of tubing head and casing head. 








For the safety of your well investment — For trouble- 
free operation — For long-run economy — Have the 
entire wellhead assembly made by Cameron. Then 
there is only one responsibility and one guarantee, 
Cameron's hydraulic forging presses impart superior 
grain structure to its products. Quality is assured 
by Camerons 40 years experience, modern plant 
facilities and rigid inspection. 
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Cameron's single or multiple completion Christmas 
trees have set new standards of safety and flexibility 
ae en in wells throughout the world. Cameron's exclusive 
+ .P. Quadruple Comple- ae RS Sa ae ‘ ae 
tian Tree with Cameron Quedrughe Rotating Seat Gate Valves give a “bubble-tight” seal 
String Solid Block Master Valve and for an amazing number of operations. Cameron Solid 
i Sener Seon See Block Tree Valves — made practicable by the rotating 
Solid Block Cross Type Valve. % , 
seat design — make your tree more compact, cheaper 
' f and safer. Cameron has sales representatives and 
| warehouses distributed throughout the oil country, 
rd worldwide. Trees are fabricated in seven plants. For 
A maximum security and economy, let Cameron furnish 
j your next trees. 
‘n yt 
Ee 
n- 
a CAMERON IRON WORKS, INC. 
1 P. O. Box 1212 Houston, Texas 


Plants and Sales Offices throughout the world 








The Guts of a Rig is its DRAWWORKS 


And when you choose Brewster drawworks.. . you know it’s so. 

It takes bold, lusty power to make hole. Positive power, fast and sure. 

Brewster gives you this... trip after trip. 
Again and again. 











BiEWsiIcEr 


DEPTH RATING .....+.+ +++ + 12,000" to 14,000' 
TOTAL HORSEPOWER ....24242222222244 9,200 





Torque Converter, Fluid Coupling or Mechanical Drives. 
Heavily Shafted and Chained, the N-95 Drawworks Will Accept the Full 








1,200 H.P. at the Drawworks Input Shaft. 


DRAW WORKS 


[he Brewster N-95 is a single package side 
skidded drawworks. Integrally mounted on the main skid 
are the control panel, built-in transmission and hydromatic 
brake with all piping and water level tank. When placed on 
the drilling floor the drawworks requires the connection of 
only two chains to be ready for operation . . . one chain from 
input shaft to the compound . . . one chain from rotary drive 
to the table. 

High and low, rotary and input clutches are 
latest design, high capacity, air-actuated Twin-Disc plate 
clutches. Clutches are mounted outboard for ease of servic- 
ing. Shaft assemblies are complete units and may be removed 
in the field for maintenance or service. All chains and high 
speed bearings are oil pressure lubricated. Drum shaft bear- 
ings are grease lubricated. 


TRANSMISSION 


The compact chain transmission is enclosed in 
an oil-tight housing in the rear of the drawworks frame. It 
features Brewster's field-proved graduated-speed design with 
four forward speeds, each a 38% speed increase. A gear 
reverse is provided. When combined with the high and low 
drum drives, eight forward and two reverse speeds are avail- 
able for hoisting. A third shaft in the transmission enables 
the driller to select a high or low rotary speed independent 


of the hoisting speed. All transmission clutches are air- 
actuated and air-interlocked to prevent engagement of oppos- 
ing clutches. 


COMPOUND 


The N-95 is available with two types of com- 
pounds, sectional and heavy duty box type. Single and split 
level arrangements are available. Engines are coupled to the 
compound through Fawick air clutches which also serve as 
flexible couplings and act as engine disconnects when mov- 
ing the rig. When fluid couplings or torque converter drives 
are used, engines can be coupled to compound by a flexible 
coupling. Compounding clutches are gear-tooth type and 
can be actuated singly or in groups giving a wide variety of 
compounding arrangements. 


PUMP DRIVES 


Single or dual pump drives are mounted at the 
rear of the compound. They are connected to the compound 
through Fawick air clutches. Air controls at the driller’s 
position permit the drives to be used singly or together and 
at different speeds. Mounting of both pump drives at the 
rear of the compound simplifies rigging-up and manifolding 

. eliminates the need of idlers or notching the substructure. 
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bes PERFORMANCE CHARACTERISTICS 























| Rotary Drive Low Speed Drum High Speed Drum 
Cathead Sprocket Drive Line Speeds Drive Line Speeds 
yr | Shaft R.P.M. R.P.M. And Pulls And Pulls 
Low 109 216 326’/Min. 88,500 Ib. 1,235’/Min. 24,130 Ib. 
Second 151 300 457’/Min. 67,100 Ib. 1,710’/Min. 18,490 Ib. 
rhird 210 470 632’/Min. 48,600 Ib. 2,380’/Min. 13,290 Ib. 
High 292 | 653 879’/Min. 34,900 Ib. 3,310’/Min. 9,550 Ib. 
Line pulls based on 1,050 h.p. with 83.3% Rig eff. 
BRAKES 


” 


Brakes are full 325° wrap, having 1%” x 10 
linings on 50” diameter drums, with a total braking surface 
of 2,836 square inches. Brake flanges are bolted to the main 
drum and are of the circulating water-cooled type. The 
compound equalizing and self-energizing brake design pro- 
vides maximum holding power with little manual effort. 
Provision has been made to cradle mount a hydromatic or 
dynamatic brake on the side opposite the driller. 


CONTROLS 


All controls for the N-95 drawworks, compound 
engines and pump drives are air-actuated. The simplified 
control panel is mounted as an integral part of the draw- 
works package. Its convenient location permits the driller 
to have a full view of the drum and all operations on the 
drilling floor. Controls provide a wide selection of engine 
compounding arrangements. Transmission clutches are oper- 
ated by turning a single hand wheel to the selected speed. 


PORTABILITY 
The N-95 has been designed for maximum ease 
in rigging down and moving. The entire rig can be moved 


in four over-the-road packages when the 3-engine compound 
is used. When the 2-engine compound is used, only three 
packages are required. The drawworks is separated from 
the compound by disconnecting a single chain and unbolt- 
ing one guard. The controls, transmission, rotary drive and 
hydromatic brake are mounted on the main drawworks skid 
and moved as a single load. 


LUBRICATION 

All chain drives in the drawworks, transmission 
and compound are oil bath and oil pressure lubricated. They 
are enclosed in oil-tight housings. All main shaft and 
sprocket bearings are pressure oil lubricated and drum bear- 
ings are grease lubricated. An abundant supply of filtered 
oil is supplied by separately driven oil pumps. Oil cooling 
coils are available for the compound. 
Brewster ler or 


For more details ask you 
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PRODUCTS OF CREATIVE ENGINEERING 


THE BREWSTER COMPANY, INC. 


P.O. BOX 1095, SHREVEPORT, LOUISIANA 
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I. W. Lovelady in the Robert B. 
Andrews County, Texas. A 


Well No. 5, operate 1 by 
Holt 


String of 191 


Lease, is located in 


25-ft by “%-in. Bethlehem X-2 sucker rods 


lifts an average of 63 by 


d of 38 gravity oil. Installed in 
March 1960, the Bethlehem SOD unit pumps at 13 spm 
1.814 ft. 


performs best 


from the Holt formation at 
The X-2 sucker rod 
pumping conditions in either non-corrosive or properly 


} 
inhibited The Bethlehem X-2 


under medium 


wells rod is forged from 


tS 









4,775-ft string of Bethlehem X-2 rods pumps 63 bpd 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA 


Export Sales: Bethlehem Steel Export Corporation 


BETHLEHEM 








a top grade of carbon-manganese steel, and is carefully 


normalized for uniform mechanical properties. 


Bethlehem manufactures three other types of carbon 


and alloy rods, as line of sucker rod 


well as a full 
to answer your questions 


We'll be glad 


about all Bethlehem sucker rods, or discuss the right 


accessories. 


rod for your pumping conditions. Just stop in at your 
local Bethlehem distributor. He can give you prompt 


delivery, too. 
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Shaffer Type LWS 
Blowout Preventer — 
Size 6”—3,0004 W.P. 
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INCORPORATE THE LATEST SHAFFER 


ADVANCEMENTS — Although they are light 
in weight (made possible by a unique Shaffer 
“deep-rib” steel casting technique) Type LWS 
Preventers incorporate all the latest Shaffer ad- 
vancements—advancements still not found on 
other preventers that weigh twice as much... 
Swinging END-Opening Doors for quick, sim- 
ple ram changes without loss of operating fluid 
... Positive “In-Line” Power Drive with each 
ram and its operating piston on opposite ends 
of a single stainless steel shaft (no levers, yokes 
or other complex connections between the ram 
and its operating piston) ... Quick-Drain Ram 
Compartments that prevent detrimental accu- 
mulation of mud and sand ~ and many other 
important advancements found only in Shaffer 
Preventers! 


SEE your nearest Shaffer representative for 
complete data on the savings you can make 
with the lightweight Shaffer Type LWS 
Blowout Preventers. Or Write Direct! 


THE WEICHT.. 
THE WEICHT.. 
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.for Simplified Stor 


a... 


.for Lower Shipping Costs! 
.for Easier Installation! 


age! 


Because Shaffer Type LWS Blowout Preventers weigh approxi- 


mately half as much as comparable equipment of the 
and pressure ratings, this Shaffer development is revol 
many long-established practices in the oil industry . . . 


weighs only 780 Ibs. 
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FOUR POPULAR SIZES OF 
SHAFFER TYPE LWS BLOWOUT PREVENTERS 
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Nominal Working Test | Vertical Approx. Weights Approx. 
. API Size Pressure Pressure Bore Single Double Woigkes 
pene 8 W-P-1 3,000 Pst | 6,000 PSI] 7%” | 780 Ibs. | 1,420 lbs.} a7 % | 
erage a 5,000 PSI |10,000 PSI] 7444” | 1,410 Ibs. | 2,610 Ibs. | 
a 3,000 PSI | 6,000 PSI} 9” 1,100 Ibs. 1,950 Ibs. 64 q 
tom Eger gp 3,000 PS! | 6,000 Psi] 11” | 2,100 ibs. 3,850 Ibs} as | 
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Shaffer Tool Works, 
Hemisphere, 
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= inc., 5823 103A Street, t 


EXPORT SALES haffer Western 


iN CANADA: $ 


*As compared with comparable equipment now in use. 
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the case for using a 


SWACO D-GASSER 


on most of the wells 
you drill 








Many operators and drilling contractors don’t realize 
how D-Gassers can help them reduce the over-all cost 
of wells. By removing entrained gas and air from drilling 
mud after each circulation, the D-Gasser permits im- 
proved control of mud characteristics. As a result, many 
operators can profit from some of the following savings: 
SAVES MUD AND CHEMICALS. If gas-cutting is en- 
countered, the chances are good you can save on mud 
bills. The D-Gasser usually permits drilling without 
adding weighting material even though the well is 
“kicking” from drilled gas. It has been possible to keep 
mud weights more than a pound lighter than would have 
been possible without the D-Gasser. Over-treatment 
of mud (and the resulting stuck pipe and formation 
trouble) can be avoided when the D-Gasser is used. 
Trip gas and viscosity increases due to dissolved and 
entrained gas may be controlled without costly and 
time-consuming mud treatment. 


SAVES LOST CIRCULATION MATERIALS. Since the 


Ss WA CS &&S 


SALT WATER CONTROL, INC. 
717 FT. WORTH NATIONAL BANK BLDG., FORT WORTH 2, TEXAS 
Cable Address: “SWACO” Fort Worth 


Telephone: EDison 2-4433 


LOUISIANA: New Orleans, Lafayette 
OKLAHOMA: Oklahoma City 
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TEXAS: Houston, Corpus Christi, Fort Worth, Kermit 
NEW MEXICO: Farmington 


D-Gasser often makes it possible to continue drilling 
while the well is “kicking”, lighter mud can be used and 
lost circulation problems may be held to a minimum. 
PERMITS FASTER, LOWER COST DRILLING. Drilling 
rates and/or footage per bit may be increased since 
light, low-solid muds may be used. Total drilling time 
may be reduced and fewer round trips may be required. 
SAVES CASING. Frequently, operators avoid the ex- 
pense of setting a long string just to evaluate a minor 
gas show. By eliminating the recirculation of gas, the 
D-Gasser prevents exaggerated impressions from minor 
shows. Occasionally, it has been possible to save an 
intermediate string when a D-Gasser is used. 

SAVES WELLS. Many high pressure exploratory wells 
have actually been saved by the D-Gasser. Costly 
blowouts, fires and lost holes have been avoided. 
For full information on how the D-Gasser can help you, 
contact your nearest SWACO representative or write us 
direct. 
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The “OILWELL” string... 














The ‘‘Oilwell’’ combination of products, services and 
stores means that when you buy from ‘Oilwell’ you get 
more than a piece of equipment. You get the added value 
of higher quality, better design. You get a means of 
making your job easier and more profitable. You get the 
assurance of knowing we’ll perform on time from one of 
our many stores, pump shops or regional warehouses. 
Turn the page for a few examples of why the “Oilwell” 
string of products, services and stores runs first in the 
oil country. 


The “OILWELL” string... 


The right way to use a slush fund... 


buy “Oilwell” Fluid End Parts 


Genuine “Oilwell” Fluid End Replacement Parts 
are made to the same high standard of quality 
and workmanship as your original ‘‘Oilwell’’ and 
Wilson-Snyder slush pumps. They are designed 
to the exact requirements of your equipment. They 
suit the hydraulic conditions for which your pumps 
were designed. And, because each part is carefully 


packaged in its own protective container, you'll 
find it clean and ready-to-use when you need it. 
If you want top performance, minimum down 
time, and low-cost operation, use only genuine 
“Oilwell” Fluid End Replacement Parts. Your 
nearest “‘Oilwell’’ store stocks them... as well as 
a variety of other maintenance supplies. 


These are prime examples: DI-HARD LINERS—give much longer service with little extra cost. 
HI-HARD PISTON RODS—have hard wearing surface on high tensile core. 
CHROMEX PISTON RODS—have extra coat of chrome. 
‘*4-on-1" PISTONS—have the never-wear-out body. 
VALVES AND SEATS—have more metal-to-metal contact plus greater flow area. 
ROD PACKING, LINER PACKING AND GASKETS-~—are made to rigid specifications. 
USS, “Oilwell”, DI-HARD, HI-HARD and CHROMEX are registered trademarks 
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How’s this for 
engineering service? 


Want a land draw works and drive adapted to 
the space limitations of a particular offshore 
platform? Need special unitizing designed 
for your pumps? Or help in selecting the most 
suitable rig components for a specific job? 
There’s one man who can give you the solu- 
tions to these and many other ticklish prob- 
lems: your “‘Oilwell’’ field engineer. 

There’s an “Oilwell” engineer near you, 
and you can be sure he will see that you get 
the most economical operation out of your 
“Oilwell”? equipment. If you are looking at 
new equipment, he’ll see to it you don’t 
“‘over-buy.” If you’re heavying-up or con- 
sidering slim hole work, his know-how will 
prove of real assistance. 

The next time you’re rigging up or buying 
new machinery, call in the “Oilwell” engi- 
neer. He’ll show you how planning pays off. 
And his advice is free. 


If you're rigging up, 
don’t forget friction tape 


Or any one of a hundred other small but 
essential supplies that you’ll need on your 
rig. Make a list of everything you think 
you'll need, then give your list to the nearest 
‘‘Oilwell’”’ store. We’ll make sure you haven’t 
left anything out. We’re familiar with your 
needs, and we carry it all. “‘Oilwell’’ stores 
sell not only major items of drilling equip- 
ment, but also those innumerable little items 
like fuses, friction tape, hammers, axe and 
sledge handles, solder, wiping rags, even 
flashlight batteries. Get it all, all at once, 
from your “Oilwell” store. 


Executive and Export Offices: Dallas, Texas 





Use First Class Service 


for First Class Servicing Units 
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Tulso® 
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inute-men are factory trained 
service men. 


nterested in your service re- 
quirements. 


eedless parts and repairs are 
eliminated because of their past 
service experience. 


nnecessary shut down time 
eliminated. 


rained service men don’t guess 
— they know. 


fficient controlled steps re- 
duce your service costs. 


aintenance requirements re- 
duced by minute-men servicing. 


conomical service because 
minute-men are economy 
minded. 


et profits protected because 
properly serviced units have a 
longer life. 





CABOT CORPORATION 
MACHINERY DIVISION 
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“Things are really looking up since 
we moved our account to Bank of the 
Southwest. They helped us increase 
our returns from our oil and gas prop- 
erties.” 

“They’re our bank, too. Their officers 
understand the problems of the oil man.” 








Bank of the 
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Men 


ASSOCIATION 


ber F.D.I.C. 


HOUSTON 








Pipe to studs from one economical source- 


REPUBLIC SUPPLY! 


No warehouse problems, no costly inventory to maintain, 















no time consuming task of ordering from multiple sources when 
you buy from one—REPUBLIC SUPPLY. 

For your pipeline supplies—from pipe to studs— 

contact the local REPUBLIC SUPPLY representative in your 


area. He’ll save you time and money! 


REPUBLIC SUPPLY COMPANY 


GENERAL OFFICES: OKLAHOMA CITY, OKLAHOMA 
EXPORT REPRESENTATIVES 


Val R. Wittich, Inc Matpetrol 
30 Rockefeller Plaza Esmeralda 155, Piso 8 
New York City, New York Buenos Aires, Argentina 


a Subsidiary of 
REPUBLIC STEEL 


CLEVELAND 1, OHIO 
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G avaitaste IN LOW AND HIGH wscostY 





How are your mud costs running? 
In tests, Du Pont CMC proved it- 
self the most economical CMC to 
control fluid loss and mud vis- 
cosity at the same time. Ask your 
mud company representative. 
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First In Sales and Quality Because: 


e First with advancements... 
¢ Work better for men and pipe... 


e Strong enough to take it... 





e Light enough to use... 


our 42a YEAR 
OF PROGRESS 


BAASH-ROSS 


DIVISION OF JOY MANUFACTURING CO. 


General Offices: Houston, Texas 
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MILLS LINERS UP TO 10 PER HOUR! 
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A-Z TYPE R PILOT MILL WILL 
MILL LINERS « STUCK WASH PIPE 
CASING « SCREENS 
N-80 AND P-110 GRADES 
UP TO 10’ PER HOUR 





When you are next faced with 
removing a_ liner—consider the 
time and dollar-saving advantages 
of the A-Z Type R Pilot Mill 
rather than cutting and pulling. 
The cutting element of the A-Z 
Type R Pilot Mill has milled as 
much as 300’ before replacement 
at rates as high as 20’ per hour; 
averages exceed 100’ and 5’-7’, 
respectively. 





Here is a better method, and 
tool, for better results that you 
can make use of with confidence 


CUTTING ELEMENT 


of time and dollar savings. Talk 
to the A-Z representative now... 
or at least when you next face 
the problem. 


FOR EXPORT: Reduced costs 
a in inventory and shipping are 
NOSE PIECE in inventory shipping 


realized by specifying the. A-Z 
Type R Pilot Mill because extra 
NOSE PIECE cutting elements may be ordered 
with one tool. 


| 


Th. Tons R D: eo ee 
on he Type R Pilot Mill i ju t 
LOCK SCREW one of A-Z’s family of “The 

World’s Fastest Milling Tools.” 
=e Write for your copy of the cata- 


STABILIZER BLADE 





V/ 
tion \ 


STABILIZER © 


LOCK WASHER log today. 


A-Z INTERNATIONAL TOOL COMPANY 
5619 Fannin Street, Telephone JA6-4794, Houston 4, Texas 
Branches: Lafayette, Houma, Harvey, La.; Victoria, Tex.; 
Long Beach, Ventura, Calif. 


INTERNATIONAL TOOL & SUPPLY CO. 
45 Rockefeller Plaza ©¢ New York 20, N. Y. 


A-Z EXPORT, S.A. 


Maracaibo, Anaco, Las Morochas, Venezuela; Bogota, Colombia 
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Roughnecks casually pour nitro into well preparatory to shoot- 
ing in the early Bradford field in Pennsylvania about 1907. 


























First joint of Pittsburgh Steel casing is ready to enter hole drilled near the 1907 scene pictured below. 


THE ROUGHNECKS WORE DERBIES 


Pioneer Independent 
Distributor Now Sells 
Pittsburgh Steel Oil 

Country Goods From 


New York To Texas 


Roughnecks wore derbies and 
horsepower had tails when one 
service-minded Pittsburgh Steel Co. 
independent distributor began oper- 
ations in the pioneer Pennsylvania 
grade field. 

Today, 54 years later, his flexi- 
bility, imagination and personal 
service still make the difference. 

This typical ‘‘Mr. Independent” 
now provides oilmen in eight states 
with seamless tubular products 
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made by Pittsburgh Steel Co., a 
pioneer in its own right, whose expe- 
rience with oil country goods goes 
back to almost the turn of the 
century. 


e From Soft Hats To Hard Hats 
—As an early distributor whose his- 
tory started in 1907, this Mr. Inde- 
pendent grew and flourished with 
the expanding industry and his 
stores followed the new fields across 
two-thirds of the continent. 

Now he supplies oilmen in Texas, 
Oklahoma, Michigan, Pennsylvania, 
New York, Indiana, Kentucky and 
Illinois. 

Three generations of the same 
family have run the business 
with the grandson of the founder 
now in the president’s office. 

With service and good products 
as a foundation, this distributor 
built up a wide range of shop facili- 
ties and repair equipment until now 
he is unique in the field. Nearly a 
quarter-century ago, he began sup- 
plying his customers with seamless 
tubular products made by Pitts- 
burgh Steel Co., also a pioneer in 
its field. Let Mr. Independent tell 
you himself why these two veterans 
—an independent distributor and a 
mill that sells only through non- 
captive outlets—work together so 
well. 


e Lots Of Help—‘We get awfully 
rough competition from some of the 
big fellows. But we make out by 


Roughneck cleans threads on Pittsburgh Steel seamless 
casing before running it into hole. Independent dis- 
tributor who sold this casing has handled Pittsburgh 
Steel’s tubular goods for nearly a quarter-century. 


ae 






being flexible, imaginative and by 
giving personal service. 

‘Pittsburgh Steel gives us a 
lot of help. The mill bends over 
backward to cut red tape and 
it moves fast when it’s necessary 
to get some quick action.’’ 

You can’t do better than making 


Inspecting joint ends are Peter E. Douylliez, 
Pittsburgh Steel Co. field engineer; Homer Ferringer, 
foreman for Manufacturers Light & Heat Co.; and 
Mark Wagner, salesman for distributor. 







a connection with an independent 
Pittsburgh Steel distributor. His 
only obligation is to his customers. 

For your next order of drill pipe, 
casing or oil well tubing, get in 
touch with one of the Pittsburgh 
Steel independent distributors listed 
below. 





Atlas Bradford Company 
Houston, Texas 

Bennett Supply Company 
Midland, Texas 

Buckeye Supply Company 
Zanesville, Ohio 


Dallas 1, 


Houston 14, 


Tulsa 5, Oklahoma 


Franklin Supply Company 
Denver 10, Colorado 


Houston, Texas 


Industrial Supply Company 
Wichita Falls, Texas 





Distributor Home Offices 


Iverson cugely Company 
exas 
Longhorn Supply Co., Inc. 
exas Wooster, 
Lucey Export Corporation 
New York 7, New York 
C. W. Cotton Supply Company Lucey Products Corporation 
Tulsa 19, Oklahoma 
McJunkin Corporation Su 
Charleston 22, West Virginia 
Houston Oil Field Material Co. Midland Supply Company 
Wichita 7, Kansas 
Mountain Iron & Supply Co. 
Wichita 2, Kansas 


The Producers Supply & Tool Co. 
Fort Worth 2, Texas 
Sandy fg Company 
hio 
Southwest Supply Company 
Pittsburgh, Pennsylvania 
The Straker Supply Company 
Jackson, Michigan 
ior lron Works & Supply Co. 
hreveport, Louisiana 
Tex-Tube, Inc. 
Houston 7, Texas 
Western Supply Company 
Tulsa 1, Oklahoma 








Pittsburgh Steel Company 


Grant Building 


Pittsburgh 30, Pa. 








DISTRICT SALES OFFICES 
Atlanta Cleveland 
Chicago Dallas 


Dayton 
Detroit 


Houston 


Los Angeles Pittsburgh 
New York Tulsa 
Philadelphia Warren, Ohio 
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W-K-M DIVISION 
ACF INDUSTRIES 
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THE “SIGNATURES” OF 
MASTER CRAFTSMEN 
ARE ON EVERY W-K-M VALVE 


As your guarantee of the superior skill and 
workmanship that go into every W-K-M 
valve, each master craftsman stamps his 
personal emblem in the metal when he 
completes a part. The uniformly high quality 
of W-K-M workmanship is equalled by 
advanced engineering and methods of 
manufacture. Performance is the final 
measure of the value of a valve...when 
you install W-K-M you may be confident of 
satisfaction and long economical service. 


When So Much Depends on a Valve 


f 
: , y r 
 Ctejl/ W-K-M 
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ACTIVATORS = 
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Halliburton’s new Gyp Removal Solution is designed 


to penetrate normally insoluble gyp scale (calcium 


acid soluble scale 
acid treat 


advance helps eliminate the 


sulphate) ... and convert it into a 


which can be removed by conventional 
ments. This remarkable 


costly task of pulling tubing to remove scale. 


Scalechek is Halliburton’s te hnique of placing SCP 
materials, scale control polyphosphates, intoa 





REMOVE GYP CHEMICALLY! 


HALLIBU 


HALLIBURTON COMPANY 
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‘“‘Continue to Look to Halliburton for 


TON CHEMICAL SERVICES 
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producing formation to help provide protection against gyp 
for extended periods of time at 
Scalechek materials may be 
or it 


deposits and other scales 
temperatures up to 260°F. 
injected in conjunction with a fracturing operation ... 


may be injected without sand. 


These two chemical processes are now in wide use 
as a part of Halliburton’s continuing program of 
providing the Petroleum Industry with fast, efficient 
help ... anytime Your 
local Halliburton Representative is your link to this 


any place it is needed. 


chain of service. Contact him on your next job calling 


for creative chemistry. 


CONTROL GYP CHEMICALLY! 


Leadership.”’ 


DUNCAN, OKLAHOMA 
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YOU CAN ELIMINATE 
BURNED PACKING 
FOR LESS THAN 


$9 @o9°° 


The Hercules Oil Reservoir Upper Gland fits all Hercules 
Duplex Stuffing Boxes and was designed primarily for use 
on ‘‘problem"’ wells which pump-off and burn the stuffing 









box packing. The reservoir capacity is 1 fluid quart. The 
polished rod moves through the oil in the reservoir which 
lubricates and cools it. The oil film on the polished rod is 
controlled on the ‘‘up stroke’ by the Split Cone Packing 
Ring (located between the Oil Reservoir Gland Body and 
the Cap). Excess oil and the dust or sand which invariably 
collect on the polished rod are wiped off by the Split Cone 
Packing Ring on the ‘‘down stroke.’’ This excess oil and 
dirt are channeled back into the reservoir by means of 
the specially-designed Cap. The dirt will settle in the 


reservoir and can be removed through the drain plug. 


RHIA 












HERCULES OIL RESERVOIR 
UPPER GLAND 


Fits all Hercules Stuffing Boxes 
and costs only $18.75 to $19.75, 
complete. 









OO a 
HERCULES TOOL COMPANY 


MANUFACTURERS OF OILFIELD EQUIPMENT 
RE hea idan ae mean: | 
| 


GENERAL OFFICES AND PLANT ° TULSA, OKLAHOMA 


Export Representative Oil Field Equipment Co., Inc 90 West Street, New York, NY 


RANK HAS ITS ADVANTAGES 


For decades, oil and gas men have turned to the Republic 


© for the many varied and special bank services they require. 


: Republic knows you must have accurate fact and figure 
data, prompt desisions on financing, and frequently, bank 


i counselling with your lawyer on regulations and tax matters. 


As a pioneer oil bank in the South... with the South's 
largest Oil and Gas Department, Republic is uniquely 
equipped by experience, knowledge and resources to give 
you the complete, specialized service you need. 


Doing business with Republic Bank indeed has its 
advantages and they are in your favor. Next time, talk 
Republic, indisputably a leader in the field of oil and gas 
financing. We're here to serve you. 


REPUBLIC NATIONAL BAN K 


OF 


CAPITA L AN D SURPLU §& Si0o8, 


oo Cc, 


DALLAS 


oc 0 FF eaARGCESOT F M TH € sou rt &# 


MEMBER FEDERAL DEPOSIT INSURANCE CORPORATION 
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Curtin’s 


NEW VALVE TYPE INDICATING 


AND RECORDING 


Tank Thermometer” wes 


Pump Pressure 
Faster, more Torgue 
accurate than Penetration 
standard cup case Rotary Speed 


The Curtin Valve Type Tank Pump Speed 


Thermometer incorporates a 










































bucket valve which opens as f 
the thermometer is lowered ‘ 
into the tank, allowing oil to ' 
flush through the cup to keep ‘ 
the mercury column at or near 

exact temperature of oil. When : 
the thermometer is withdrawn, , 
the bucket valve closes, retain- 

ing a sample from the desired 

level. 

Permanent EVERLAST® 

Graduations are etched in the 

glass and filled with special ; 
pigment—can never fade, peel DRILLOGER 

or dissolve since they are actu- 

ally fused into the glass itself. | 

Easy to Read—mercury col- i 









Guaranteed Accurate—to with- 3431 CHERRY AVENUE, LONG BEACH 7, CALIF 
in one scale division. 

Meets ASTM Specification El. 
Finest Hardwood Case resists a 
warping and cracking. Friction 


umn appears red when viewed WRITE FOR DESCRIPTIVE LITERATURE 
through lens-type scale. Mat MARTIN-DECKER CORPORATION, DEPT. P-90 
SE et Pee 


anufacturer of (¢ We Dr nalnstrumentat nN 


clips hold thermometer tube . 
tight but permit easy tube Designed To Help Industry 
replacement. Meet A Real Problem 


| THE DRINKING PROBLEM 


Applied _..and its control 


For 
By C. A. D’Alonzo, M.D., F.A.C.P. 


Price $3.50 


This book deals not only with alcoholism generally, 





but also with its effects, care and treatment when 





Curtin Valve Type Wood Case Tank Thermometers 
16764A2 30 to 120 F Each 6.50 
16764A4 Oto 180 6.50 

+16764A6 20 to 260 6.90 

16764A8 170 to 500 7.50 


+ Conforms to ASTM specification range. 


encountered on the job. It provides answers to many 





important questions such as: What is alcoholism? PC 






What is industry’s role in the problem of alcoholism? i" 
What are the community problems related to alco- 
holism? What are the major signs that indicate ex- 









except for 






istence of a drinking problem? What is the treat- 
ment? Is there a cure? 

For more information write W. H. Curtin and Company, The author is assistant medical director of E. I. 
P. O. Box 118, Houston 1, Texas. Ask for Bulletin TH-461. Du Pont de Nemours and Co., Inc. Du Pont is well 


known for its efforts to rehabilitate the alcoholic 


we r CU i N & CO ” “ 
bd a. y a Order from your bookstore, or: 





$ LABORATORY APPARATUS, FURNITURE & CHEMICALS Book Department 
® HOUSTON + TULSA + BIRMINGHAM + NEW ORLEANS + MIAMI Gulf Publishing Company 
e DALLAS « JACKSONVILLE « ATLANTA ¢ CORPUS CHRISTI - P. O. Box 2608, Houston 1, Texas 





% CURTIN DE MEXICO, S.A. DE C.V., MEXICO, D.F 
. 
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building block 
SIMPLICITY 





a new concept in 
WELLHEAD CONTROLS for 
hydraulic FREE PUMPS 


...to extend the versatility of this unique pumping 
system. The free pump, which substantially reduces 
well pulling costs, can now be safely retrieved— 
unattended. The Oilmaster Wellhead Control is safety 
engineered to stand guard during the pump-out opera- 
tion, securely latch the surfaced unit and then bypass 
the circulating fluid. The pumper can remove the sur- 
faced unit from the wellhead at his convenience. 


CHOOSE THE ‘‘BUILDING BLOCKS” 

—to fill your individual well requirements. Only the 
Oilmaster Wellhead Control provides this economy 
with maximum safety, flexibility and simplicity. 


FAST, SHOCK-FREE SWITCHING 

of flow direction is designed-in through use of inde- 
pendent double seated valves. Dependable operation 
with minimum maintenance cost is assured by replace- 
able stainless steel valve seats and stems and pres- 
sure actuated teflon stem packing. The control block 
is free swiveling to ease installation at the well. 


FILL YOUR NEEDS WITH THESE OPTIONALS 
e Catcher Assembly — Regular or Indicating 

e Catcher Nipple — Regular or Extended 

© Power Oil Inlet— Regular or Bypass 

e Relief Valve — Shear Disc or Automatic Reset 

© Production Inlet — Casing Free or Slip Joint Union 
e Lubricator 
















for the full story on Oit- 
master Hydraulic Pumping 
Systems, see your local Oil- 
master or distributor repre: 
sentative or write Fluid 
Packed Pump, Armco Steel 
Corporation, 9100 S. Norwalk 
Bivd., Los Nietos, Calif. 






These optional ‘‘building blocks’’ give you the eco- 
nomic, safe flexibility to meet your specific Free Pump 
Wellhead Control requirements and your budget. Com- 
plete details are available in Bulletin 6102. 















WELL 
TUBING 





PUMP IN & OPERATE PUMP OUT BY-PASS & BLEED 


DISTRIBUTED BY: Beacon Supply Company * Dominion Oilfields Supply Company, Limited * Industrial Supply 
Company * National Supply Division, Armco Steel Corporation * Union Supply Company 
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THE ROTARY 
“LOCKOMATIC” 


JET WASHING- 
CEMENTING CASING SECTION MILL 


All of the features of the regular Rotary “Lockomatic” 
Expanding Casing Section Mill are retained in this 
new tool. Such as: Positive locking and unlocking, 
collars located before milling the section, cut out time 
reduced to a minimum, no pressure requirements 

after cutters are locked open, couplings milled in stride, 
and efficient rate of milling. 


NOW...add to these the ability to jet wash and cement 
the hole in the same down-hole operation—no further 
tools or round trips needed. 


For example: Locate the collars, mill the casing 
section, jet wash the hole and lay in the cement plug— 
all in one round trip! 


Jet washing removes the loose or soft formations, 
fractured cement and the mud ring. Immediately 
laying in the cement plug eliminates the re-build up of 
the mud ring—thus a perfect plug is assured. 


Only the Rotary Oil Tool Company can offer you this 
efficient, time saving, multi-purpose tool. 


The Rotary Oil Tool Company ‘‘Lockomatic’’ Expanding 
Tools have never been stuck in a hole, due to cuttings 
fouling the mechanism. Rotary's ‘‘Lockomatic’’ Casing 
Section Mill will NOT hen-skin casing in high angle holes. 





Write today for specifications and information. ~ 


Rotary Oil Tool Company 


Serving the industry over 20 years 
8655 Whitaker Avenue, Buena Park, California 
LAmbert 6-4621 « Cable ROTOILTOOL 
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BURNS 
CASING HANGER 


for easier circulation around the hanger 





and a positive seal after cementing 


Burns Casing Hangers embody all the advanced features of the 
Burns line—one-piece streamlined body with the slips contained in 
separate machined recesses in the body. The entire area of each 
slip is completely supported by the strength of the hanger itself 
throughout the full length of the slip travel. This eliminates broken 


slips and allows positive grip action. 


/ 
| 


Each slip acts independently of the other in Burns Casing Hangers, 
so that the load is evenly distributed by the entire area of all the slips. 


\ss 


Positive action is assured by the provision of three springs to raise 
each slip. Slips are free to release as the load is removed and will 

act as a reliable casing catcher when retrieving the liner. Circulating 
grooves can be milled in the body between the slips for cementing. 
Circulating grooves reduce the velocity around the hanger assuring a 
better cement job. Cementing the well can be done either 


before or after the hanger is released. 


Burns Casing Hangers can be set properly even though the oil string 
is frozen by rotating the running in string six turns to the right which 
allows the slips to raise against the water string and by taking a 
stretch on the frozen oil string. Hanger is set and casing suspended 
properly. Burns casing hangers do not depend on drag spring 

friction action to set the slips. 


BURNS PLAIN TYPE CASING HANGER 


Simplified, streamlined, one-piece body...used where support is 
needed for the oil string and where pressure seal is not required. 


BURNS LEAD SEAL CASING HANGER 
Only hanger manufactured with sealing element located below the slips. 
No danger of broken lead jamming the slips when retrieving the oil string. 





Write today for complete product catalog 


BURNS toot comPany 


Sold through leading supply houses 
8346 Salt Lake Avenue, Bell, California LUdlow 2-6209 





Branch office: Field service points: 
217 Walker Road Bakersfield, Taft, Coalinga, 
Farmington, New Mexico Ventura, Santa Maria, Casper 
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per forging 
SAVED 





This mechanical-press forg- 
ing has been cut in half to 
show the excess metal (with- 
in diagonal lines) an upset- 
ter forging would probably 
include. Our mechanical- 
press forging saved 16 Ib... 
and the cost of machining it. 


— 
Texel xet=i>) 


thanks to ingenuity and a mechanical press | 


Most shops would make this forging (a cone drive gear) the conventional way— 
on an upsetter. The forging would weigh 73%, lb. 
Bethlehem, using a little ingenuity, makes it on a mechanical press. The forging 
weighs only 57%4 Ib. 
There’s a 16 lb difference. 16 lb of steel our customer 
doesn’t pay for .. . or pay to machine away. 


When you make a forging on an upsetter, you’re limited to punching through 
with a straight hole. When you make a forging on a mechanical press, you can 
(if you know how) forge closely to the final shape. This saves our customer a lot 
. of metal and a lot of machining. 

+. Why then couldn’t any forge shop handle this job? For two reasons: (1) Not 
every forge shop is equipped with a mechanical press. (Bethlehem has 6.) (2) Not 
every forge shop is staffed with craftsmen who can make a mechanical press do 

tricks. (Our shop is; our men can.) Try us. You'll like the savings. 


Steel 


for Strength 
BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. Export Sales: Bethlehem Steel Export Corporation oe 


... Economy a THEEHEN 


a BETHLEHEM STEEL (fic 









































Save money on your large-volume cement jobs with HYS-400 

especially designed for deep wells or those with high bottom-hole ° , 

temperatures. Despite its extreme economy, this high-yield slurry Model 114-T Cementing Unit 

has outstanding over-all properties. Density rating is only 10.8 Ibs. A high-pressure cementing and pumping unit, the 

gal. (80.6 Ibs./cu. ft.), making it especially valuable in cementing 114-T is designed and built by BJ Service to perform 

through zones of possible lost circulation. Fluid loss is very low any cementing operation—no matter what the depth 

only one-fourth that of neat cement. HYS-400 has exceptional per- pressure or complexity. It is equipped with two 

manency, with good bond and high corrosion resistance. High resist- triplex pumps powered by two 335-HP diesel 

ance to mud contamination after drill-out, too. Permeability is low engines —can handle volumes 
strength in one day is good... . thickening time meets API stand- to 1000 GPM... 

for Class E cements. You'll be money ahead by cementing your , Y pressures to 15,000 psi 

intermediate and long casing strings with HYS-400—available only € 

irom BJ Service. 

For complete details, call your local BJ Service field station today. 


BJ SERVICE, INC. 


A BORG-WARNER SUBSIDIARY 
SERVICE 
Long Beach, California * Arlington, Texas « Stations in all major oil fields 











Best Break Ver / 


[| FOR DRILL COLLARS 
AND TOOL JOINTS 


= 21-- 


T001 L JOINT COMPOUND 


OR aa 





Full string service 


} 
from “Swivel to Bit.’’ | 





3093 NO. CALIFORNIA ST., BURBANK, CALIF. 


EXPORT OFFICE: 
30 Rockefeller Plaza, New York 20, N.Y. 














INCREASE YOUR 
—— 


With A 


fh MILLER 


SAND PUMP 


Miller offers a complete range of 
sizes including the new 2’ OD for 
Slim Holes. 2° OD pump is also 
available in Rod Type pump with 
1 1/16” API pin. Miller Sand Pumps 
are world famous. For fast, easy 
cleanout, fewer round trips and less 
downtime choose Miller. 


SAND PUMP SIZES 
OD—2, 2%, 3, 3%, 4%, 


6in 


Lengths 20, 25, 30 ft. for 3” OD 
and larger pumps. 20 and 25 ft. 
for 2%” pump. 20 to 24 ft. for 
2” pump. 

Composite Cats — g, Page 3688 
Write for descriptive price list 


ILLER 


Moan WE, 


Miller Sand ‘tant Co. 


General Offices, Box 4516 
Oklahoma City 9, Okla. 
Phone OR 7-4884 
EXPORT OFFICES 
30 Rockefeller Plaza 
NEW YORK CITY 20, N. Y. 
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powerful NCF Il Charge 
greater penetration, 30-37% higher WFI 


binations, with a maximum of 96 shots per run in th 
3!” size and 128 shots in the 3 and larger guns 
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HIGHEST PUBLISHED PERFORMANCE FIGURES IN THE INDUSTRY FOR COMPARABLE GUNS. 
Kones Fnt. Hole Per Cent Well Flow Per Cent 
NCF Diameter ‘ Increase Index Increase 
) Berea 
Ya’ 389 a oo 22% 1.40 37 %* 
35 or 4 40” 28%* 1.80 30% * 
Performance figures are average of 10 shot Over previous Koneshot charge 
R | 
; LANE-WELLS CO.., 
| | P oO BOX 1407 HOUSTON 1, TEXAS ‘© 
DRESSER INDUSTRIES, INC.‘ y 
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Will your drilling string return a profit? 


When you invest $40,000, $60,000 or $75,000 for a drilling string, you want to 


be sure that it will return a profit through long, dependable, trouble-free service 


The one sure way of getting profitable footage out of your drilling string is to 
specify tool joints with a proven performance record. Hughes “Flash-Weld” joints 


have that kind of a record 


“Flash-Weld” construction was developed by Hughes. In 23 years, 


Hughes “Flash-Weld” joints have been used in unitizing more than 
46 million feet of drill pipe. No other tool joint construction has that 


experience behind it 


What is more important, as drilling has gone deeper and operating conditions have 
become more severe, Hughes has continued to improve its “Flash-Weld” construction 
and hardfacing. As an example, an induction heat treating process — developed 
by Hughes and used 100% on all welds— is doubling the tension-impact strength 
of Hughes “Flash-Weld” connections 


Get the most out of your drill stem dollars by specifying Hughes “Flash-Weld” tool 


joints your most dependable and economical tool joint-to-pipe connection. 


A DEVELOPMENT 
oF 


Tritt ia 
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